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[OFFICIAL NOTICE. | 


Thirty-Second Annual Meeting, New England Associa- 
tion of Gas Engineers. 
Pte ae 

NEW ENGLAND ASSOCIATION OF GAS ENGINEERS, } 

OFFICE OF THE SECRETARY, , 

NEw BepForpD, Mass., Dec. 26th, 1901. 
The Thirty-Second Annual Meeting of the New England Association 
of Gas Engineers will be held in Boston, February 19 and 20, 1902. 
The headquarters will be in Youngs’ Hotel as usual; but, owing to the 
increased attendance at the meetings, which necessitates the securing of 
a larger assembly room, the sessions will be held in the Parker House. 
A lively interest in the meeting is being shown by members, and the 

programme in detail will be issued later. W. W. GiIFForD, Sec’y. 








[OFFICIAL NOTICE. | 
First Annual Meeting, Wisconsin Gas Association. 
——— 
RActnE, Wis., Jan. 15th, 1902 
The First Annual Meeting of the Wisconsin Gas Association will be 
held in Madison, Wis., on Wednesday and Thursday, the 12th and 13th 
days of February. The headquarters of the Association will be at 
‘*The Park,” where accommodations can be had at the rate of $3 per 
day, and rooms with baths for $4 per day. 
Unless advised to the contrary the Association meetings will be held 
in ‘* The Park.” Henry H. HyDeE, Secretary, 
Wisconsin Gas Association. 








[OFFICIAL NOTICE. | 
Ohio Gas Light Association—Novelty Advertising Depart- 
ment. 
——— ~ 
Oun10 Gas LIGHT ASSOCIATION, 
OFFICE OF THE SECRETARY, > 
DELAWARE, O., Dec. 24,1901. 
Members of the Ohio Gas Light Association are earnestly requested 
to send to Mr. B. W. Perkins, South Bend, Ind., any contribution they 
may have for the Novelty Advertising Department of the Association. 
This is a most favorable time, just at the close of the season, when the 
many successful methods of advertising tried during the year are still 
fresh in the minds of those who used them. T. C. Jones, Sec’y. 








. BRIEFLY TOLD. 


——_ 


THE Epison CoMPANY Must SHARE THE BuRDEN.—After much con- 
testing, in the courts and out of them, it has been at last determined 
that the Edison Electric Illuminating Company, of Boston, will share 
with the Boston Gas Light Company the burden of the damages done 
to persons and property through the disastrous explosion that occurred 
in the Boston subway, at Tremont and Boylston streets, that city, March 
4, 1901. A correspondent forwards the following respecting the case as 
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it stands at present: ‘‘It was learned yesterday (Jan. 17th) that the 
Edison Company concedes its liability, and will contribute its quota to 
the compensation awarded the sufferers. The claims amount to some- 
thing less than $1,500,000, and the greater part of them have already 
been settled. It is understood that the Edison Company's payments in 
the settlements will be in the ratio of one-third.” 





OpituaRryY Notre—Mrs. W. H. Wuitre.—The fraternity will mourn 
with Captain William Henry White over the affliction that has beset 
him in the death of his estimable wife, whose demise occurred last Tues- 
day. The ending was the sad sequel to an illness of many years’ dura- 
tion, the sufferings of which were borne with the fortitude of the 
gentlewoman that she was. The funeral services were held at the city 
residence, the afternoon of last Thursday, and interment was made in 
Greenwood Cemetery the following day. 





NotEes.—The properties of the Menominee (Mich.) Gas Company have 
been purchased by the Menominee Electric Light and Street Railway 
Company. - The sale or change was made by Mr. J. M. Crawford.— 
Messrs. Adam Weber Sons, of New York, have been awarded a contract 
for the construction of 16 benches of 9’s and 8 benches of 6’s in the works 
of the Detroit (Mich.) Gas Company.——City Attorney Stone, of Louis- 
ville, Ky., has completed the draft of a bill which is to be put before the 
Kentucky State Legislature. Its purpose is to enable the city of Louis- 
ville to sell the $925,000 par value of stock that it holds in the Louisville 
Gas Company. The text of the measure is as follows: Be it enacted by 
the General Assembly of the Commonwealth of Kentucky: 


Section 1. That wherever any city of the first class shall own any 
stock in a gas company carrying on business within its boundaries, the 
said city shall have the right to sell and dispose of the same upon such 
terms as may be prescribed by ordinance duly passed by the General 
Council of the said city and approved by its Mayor, in the manner that 
other ordinances are so passed and approved, but said stock shall not be 
sold for less than par. 

Sec. 2. The proceeds of the sale of any such stock shall be applied, so 
far as they will suffice for that purpose, to the construction of public 
sewers, and held and used solely for that purpose, but the purchaser or 
purchasers of such stock shall not be required to look to the application 
of the purchase money. 

Sec. 3. The General Council may, on such terms and conditions as 
shall be prescribed by ordinance passed as aforesaid, authorize the 
Mayor of said city to consent, on behalf of the General Council, to such 
amendments to the charter of any such gas company as may be approved 
by the board of directors of any such gas company, and so as to vest in 
the said board of directors and stockholders of said company the same 
power and authority to deal with its charter as the stockholders and 
directors of any other corporation organized under the law of the State 
of Kentucky would have. 

Sec. 4. As it is necessary that the funds shall be provided for the 
construction of public sewers at as early a date as possible, an emer- 
gency is hereby declared to exist, and this act shall take effect upon its 
approval by the Governor. 


‘‘ The Directors of the Louisville (Ky.) Gas Company have formally 
appointed Mr. F. A. Nobbe, Secretary to the Company, which position 
has been held for the past 16 years by Mr. E. S, Porter, who is now in 
New Mexico to recover his health. He is still in the employ of the 
Company, and President Snead declares that as soon as his health is 
sufficiently improved to permit him to return to the city he will again 
become Secretary of the Company. Letters from Mr. Porter say that 
since his arrival in New Mexico his health has improved materially. 
President Snead said yesterday that the Company had always regarded 
Mr. Porter as one of its most efficient and faithful employees. Mr. F. A. 
Nobbe, who has been appointed as Secretary, has been with the Com- 
pany for the past 30 years. During the past 10 years he has served as 
Chief Clerk.—T. F. G.”——At the annual meeting of the shareholders 
in the Consolidated Gas and Electric Light Company, of Batavia, N.Y., 
the following Directors were chosen: John H. Ward, Myron H. Peck, 
E. O. MeNair, 8. D. Purdy and C. J. Purdy.——The proprietors of the 
Marquette (Mich.) Gas Company have notified the residents that after 
February ist the selling rate on illuminating account will be put at $1.60 
per 1,000 cubic feet gross, less 10 percent. for prompt payment. The 
gross rate on a fuel supply is to be $1.35 per 1,000, with 10 per cent. off 
for prompt payment.——Ontario (Can.) capitalists are interested in a 
projected gas plant for Oak Harbor, Can.—The mains of the Pottstown 
(Pa.) Gas Company are to be extended through the suburb known as 
Van Buskirk’s Addition. 





{Concluded from Page 90.] 
Combustion in Gas Producers and Benches. 


—— 
{Prepared for the JOURNAL, by Mr. RoBERT W. PROSSER. | 


Suppression of Temperature by Increased Specific Heat.—Former]) 
it was stated by all authorities that the specific heat of gases was the 
same at all temperatures, and the experiments of Regnault apparently 
proved this (except in the case of CO,) up to temperatures of 400°; but 
it is now the general opinion that the specific heat of all gases does in- 
crease at high temperatures, but in what ratio is unknown. 

Mallard and Le Chatelier advanced a theory, to explain the suppres 
sion of temperature in gas engines, that the specific heat of nitrogen, 
oxygen and CO, was doubled at 3,600°. This figure appears to have 
been simply a surmise, to account for a phenomenon which seemed to 
be otherwise inexplicable. 

The suppression of temperature in compound gases by increased 
specific heat is so intimately connected with its suppression by disso- 
ciation, that it is extremely difficult to separate them, and this probably 
accounts for the meager information we have on these subjects. 

Dissociation.—The investigation of this phenomenon has absorbed 
the attention of many eminent men, among whom may be mentioned, 
Deville, Bunsen and Grove, but beyond proving the existence of dis- 
sociation, the published data on the subject are very limited. 

The first named (who may be almost claimed as an American, as he 
was born in the West Indies), probably gave the most exhaustive study 
to this subject, but as his writings are all in French, and I believe have 
never been translated as a whole, his results are not so accessible as 
those of English writers. 

Deville applied the term ‘‘ dissociation” to the decomposition by heat 
of compounds which recombined on reduction of temperature, and this 
is a concise definition of its present meaning. 

He showed that steam began to decompose into O and H by heat 
alone, at a temperature of about 1,800°; and proceeded slowly at higher 
temperatures, there being no one temperature at which the entire 
volume was decomposed. The experiments were, I believe, made at 
constant volume, and did not go above 2,200°. 

He also succeeded in partially decomposing CO, and CO, and actual- 
ly condensed the carbon gas into solid carbon while in a state of dis- 
sociation. 

The difficulty of investigations in this field will be appreciated when 
it is realized that all measurements and weights must be determined at 
temperatures of 2,000° or 3,000°, or more, and that the mass under ex- 
amination, must necessarily be very small. 

Whether the suppression of heat at high temperatures is due to dis- 
sociation, or increased specific heat, or both, it is probable that at some 
point above those temperatures which have been observed, the changes 
occur very rapidly, as most curves representing graphically mathe- 
matical, chemical or physical changes, which start with an approxi- 
mately horizontal line (as is the case with those representing specific 
heats and dissociation at observed temperatures) end with a line ap- 
proximately vertical. 

If complete dissociation and greatly increased specific heat do occur in 
this manner at high temperatures, a slight lowering of the temperature, 
by liberating the heat absorbed, would explain the excessive localization 
of intense heat with ordinary combustion, and the only way by which 
this can be avoided is by primary and secondary combustion (with some 
loss of sensible heat), as in the ordinary producer. On every other as- 
sumption, dissociation and increased specific heat should reduce local- 
ization and prolong and distribute the intensity of combustion, as in the 
gas engine. 

Deville’s theory of dissociation was that it proceeded slowly with in- 
creased temperature, as in the formation of steam at a constant volume 
in the presence of water. 

His experiments proved his theory; but there seems nothing in the 
way of carrying the analogy still further, and concluding that at some 
fixed temperature, under constant pressure, complete dissociation will 
take place, if the heat is applied long enough, in the same way that 
water is completely evaporated at atmospheric pressure by a temperature 
of 212°, if applied for a sufficient length of time. 

Intimately connected with dissociation must be the phenomenon ob- 
served by Davy, that a reduction of pressure to 1-18th of that of the at- 
mosphere prevented explosions of combining volumes of O and H. 

Reduction of density by heat may possibly account for dissociation, 
but if the pressure given by Davy is the limit at which explosions can 
occur, the temperature required to rarefy steam to this point would be 





8,300°. 
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Dissociation of CO, is effected at lower temperatures than is required 
steam (Clerk). 
\s there is no actual loss of heat by its suppression by dssociation 
d increased specific heat, they are only of interest in considering im 
oper combustion in the producer, as the required temperature in the 
uch is not high enough to be materially affected by these causes. 
Steam Passing the Producer without Decomposition.—The reduction 
temperature from this cause is about 25 per cent. more than would 
oceasioned by the same volume of nitrogen, for the reason that, 
though the nitrogen has 50 per cent. greater weight than the steam, 
s specific heat is only about half that of steam. 
\s previously stated, the Mond producer takes about three times as 
uch steam as it decomposes, and the ordinary water gas generator takes 
rom 50 per cent. to 100 per cent. more than is theoretically required. 
Mr. Alten S. Miller gives the quantity of water (or steam) as 29.5 
pounds per 1,000 cubie feet of gas made at the East River gas works in 
ile Lowe generator. Of this gas, probably 700 cubic feet was water 
vas derived from the coal in the generator, and 300 cubic feet from the oil. 
This would make the quantity required per 1,000 cubic feet of water 
vas equal to 42 pounds, including that used for purging. The quantity 
of steam theoretically required per 1,000 cubic feet is 23.8 pounds. 
Generators fed by steam under pressure would naturally be more 
likely to pass steam undecomposed than if fed at atmospheric pressure, 
but there is no doubt that a considerable quantity does pass under this 
latter condition, as it is shown by condensation frou: Siemens’ gener- 
ators; and Dr. Bunte’s experiments seem to show that it is extremely 
difficult to get a complete decomposition of steam by hot carbon, even 
in a laboratory experiment. 
Where the analysis of producer gas is made over water, this steam 
will not appear, and no analysis will show dissociation, as the gases re- 
combine on reduction of temperature. 


The gas from the producer using 50 per cent. of steam probably repre- 
sents an average composition of producer gases, after correcting for 
CO,, which is always present in greater or less volume. 

The composition given, if reduced to percentage volumes, will be: 





Hydrogen..... ae urctance’ aeintenmae 12.89 
NPR CAIN eri ls cae did Naideren ce Sexe 38.66 
De esd ia tee ee 48.45 

100.00 


The etfect on the volume of gas, if part of the CO is turned into CO,, 
will be that the combined volumes of CO and CO, will be the same as 
the original volume of CO, but the nitrogen will be increased by 1.881 
volumes for every volume of CO, formed from CO. , 

Take, for example, the above gas, but containing 7 per cent. of C( he 
the volume will be increased 15.16 per cent ; and the composition will be 


as follows: 


New Volume. Per Cent. Volume. 


Hydrogen ........ Kwaaedes : 12.89 11.19 
Carbonic oxide (38.66—8.06) . 30.60 26.57 
ee 8.06 7.00 
Nitrogen 48.45 + (1.881 8.06).. 63.61 55.24 
115.16 100.00 
To find 8.06, let P = per cent. (or, in this case, 7)— 
100 P 
—= 8, 06 


100 — 1.881 P 

The production of CO, in a producer, exclusive of the loss by radiation 
and the destruction of the material of the producer, should not be a 
source of any theoretical loss, as the heat is all carried to the bench, but 
practically, as before stated, the results are not satisfactory even with an 
internal generator, the radiation from which must be very small. 

The preheating of the primary air necessitates a further supply of 
steam to keep down the temperature of the fire, but there is always a 
loss in using steam, from the increased volume added to the waste 
vases, and the greater specific heat of steam, which is about twice that 
of the average waste gases. 

This preheating appears to be a source of loss rather than gain, as the 
leat of the producer, from internal combustion to CO, is already too 
great for practical working, and it has to be cooled by steam, involving 
some loss in final results. 

Whether this be so or not, the perfunctory manner in which the 
primary air is now heated to perhaps 200° or 300°, is not sufficient to 
show any material loss or gain. 

In analyses of water gas from water gas generators very frequently 
the O present, both free and in combination, will not account for the 








large volume of H, assuming them both to have been derived from the 
steam. The only other source is the coal (anthracite) which usually 
contains 3 or 4 per cent. by weight of H, or about 12,000 to 16,000 cubic 
feet per ton, if H were free. Part is, however, in combination with O, 
and the volume is greatly reduced. 

In producers run with anthracite coal it is not, therefore, safe to as- 
sume that the H present has all been derived from the steam. 

If the free H is in considerable volume, it might possibly pay to save 
it by heating the coal in the generator to expel the H previous to blast- 
ing and decomposing by steam. 

The waste heat from a bench escaping at more than 2,000°, would 
represent an enormous loss, but after recuperation and losses by radia- 
tion, the temperature is so much reduced that all attempts tu conserve 
this heat have hitherto met with only partial success. 

The heat theoretically required to carbonize an average gas coal is 
difficult to arrive at, but by the most liberal estimate it cannot amount 
to more than 800 B. T. U. per pound of coal; of which the greater part 
is due to loss of sensible heat, and not of the latent heat, as I believe is 
generally supposed. The heat actually used (3,000,000 B. T. U. per ton) 
is equal to 1,340 B. T. U. per pound of coal, showing a loss of perhaps 40 
per cent. 

In a bench of nines, carbonizing 9 tons of coal per day, this loss would 
amount to 10,800,000 B. T. U., or allowing 50 per cent. for radiation 
and losses, say 5,400,000 B. T. U., equal to about 400 pounds of coke-or 
from 4 to 5-horse power per hour. This would hardly pay to recover, 
and though the waste from a poor design of bench would be much 
greater, it would be better to give more attention to improving the 
bench than to attempt to utilize the products of its wasteful operation. 

In stating that this heat is hardly worth conserving, I am taking into 
account the mechanical difficulties and expense of applying a steam 
boiler to a retort bench, and also that the average use of the bench is 
only about 220 days per year. 

I believe that some experiments have been tried to arrive at the 
quantity of heat theoretically required to carbonize coal, but I do not 
know the results. 

The heat saved by using hot coke in the producer, at a temperature 
of 2,000°, assuming the specific heat of coke to be .203, would be 406 
B. T. U. per pound of coke burnt, but by some rather crude experi 
ments at a less temperature, the heat in the coke was found to be nearly 
600 B. T. U., thus apparently showing that the specific heat is greatly 
increased at high temperatures. 

Direct experiments in running producers with hot and with cold coke 
show a still greater economy, amounting to nearly 10 per cent. of the 
whole heat value of the coke. 

If there were any practicable temperature at which steam could be 
entirely decomposed by dissociation, it would be possible to furnish a 
fire with steam alone for the support of combustion (or rather the 
oxidation of carbon) without admitting any air. Some inventors of 
water gas apparatus have claimed this as a possibility, but it has never 
been done. 

If the specific heat of steam remains constant at all temperatures, and 
there is no dissociation, it would have to be raised 1,922° in temperature 
to just furnish the heat for its own decomposition with carbon to CO, 
and H. 

For the combustion (?) of 1 pound of carbon, 3 pounds of steam would 
be required, and the resulting gases would be, $ pound H and 3} pounds 
of CO,,. 

The heat of this combustion would be distributed as follows: 


Heat of decomposition of 3 pounds steam at 5,756 = 17,268 B. T. U. 


Heat of combustion of 1 pound carbon to CO,.......... 14,500 B. T. U. 
Sensible heat of steam 3 pounds at .48 x 1,922°......... 2,768 


17,268 

The 4 pound of H set free would by its combustion to steam produce 
17,268 B. T. U., of which 2,768 B. T. U. had been imparted to the steam 
before its decomposition. 

This } pound of H requires the same amount of air for its combustion 
as the 1 pound of carbon would have done if burnt direct in air. 

The total weight of the waste gases per pound of carbon burnt would 
be 15.478 pounds, and specific heat .283. 

The volume of gases before final combustion would be 94.68 feet, and 
heat units of combustion to steam, 182 per cubic foot. 

For primary combustion, or the production of CO and H from the 
producer, there would be required 1} pounds of steam, and the resulting 
gases would be { pound H and 2} pounds CO, with a volume of 63.12 
cubic feet, and heat value of 325 3. T. U. per cubic foot on combustion 
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to CO, and steam. The final combustion will require the same quantity 
of air as the 1 pound of carbon would have required originally. 

The weight of waste gases will be 13.978 pounds and the specific heat 
. 262. 

In this case the steam would have to be raised 6,033° to furnish the 
heat for its own decomposition in the presence of carbon. 

From our experience with water gas generators it is necessary to 
have a temperature of upwards of 2,000° in the fire, to attain the best 
results by producing the most CO with the least CO,. There is no loss 
of heat by this temperature which may be saved by recuperation except 
that due to radiation, but it appears to be necessary for effective decom- 
position. 

The heat of the steam would not be sufficient to maintain this tem- 
perature, as it requires all the heat it contains to effect its own decompo- 
sition. Consequently the steam would also have to be raised at least 
2,000°, making the temperatures in the two cases about 4,000° and 8,000° 
respectively. 

Both of these temperatures are impracticable, but there is no doubt 
that the temperature of the steam to effect these decompositions would 
be much less than that given, owing to its increased specific heat and 
dissociation. The reduction would probably not be sufficient to make 
either of these combustions of any practical value, and the other dis- 
advantages of increased weight and specific heat of waste gases, and the 
superheating of steam from outside sources, seem to far outweigh any 
possible advantages. 

As all furnaces aud fires are more or less affected by atmospheric con- 
ditions, a retort bench is no exception, and it has certain days when its 
efficiency is not so great as on others. This loss of efficiency appears to 
be not altogether due to either the wind, temperature, pressure or hygro- 
metric state of the atmosphere, though the wind is doubtless the most 
potent factor. 

To avoid this cause of uneven working, the running of benches by 
means of a forced draft has been suggested and has many points to 
recommend it. This idea has doubtless suggested itself to many; but, so 
far as I know, it was first put forward by Mr. G. E. Stevenson, in 1884 

The pressure required for this purpose would not exceed one-half an 
inch of water, and the total volume of air required for a producer 
using 1 ton of carbon in 24 hours would be 336,000 cubic feet, equal to 
873,600 foot pounds, or sth of a horse power per hour. This is the 
theoretical power required, and though the actual power might exceed 
this 5 or 6 times, the cost of furnishing the air would be very slight, and 
would not exceed 10 cents per day per bench for power in a large 

works. 

The advantages of this system would be that: 


1. The bench being under a slight pressure in all parts, there would 
be no chance of leakage of ouside air into the bench. 
2. The primary and secondary slides being set, there would be a cer- 
tainty that the quantity of air passing through them would be always 
the same. 
8. An increase of pressure in the ash pit, from accumulation of 
ashes and clinker in the fire, would show that the fire was not getting 
its proper supply of air. 
4, The expense of the chimney flues and chimneys would be saved, 
and their places taken by one underground flue and no chimney or a 
dwarf one to carry the hot gases to a convenient height. 
5. The secondary flues could be made more effective for heating by 
being made narrower, as the increased friction would be no objection 
with a forced draft. 
6. No dust would be carried into the primary or secondary flues with 
the air, but this is not a source of much trouble with existing arrange- 
ments. 


a ritdckasvehteoenyheanadiacasans 4,990°. 
PA AE iis n.ds. 0 510\0 snk cots Ga. 0's ¢0eienic 4,871°. 


This does not take into account the moisture in the atmosphere at (\)° 
temperature, which if saturated will be per pound of combustible 
pound in the hydrogen and 4 pound in the carbon combustion.  T)\is 
deduction will be very small and particularly as the atmosphere jx 
seldom in a saturated condition. 

The temperature of combustion of carbonic oxide and hydrogen fro, 
the producer using 50 per cent. steam, and assuming the producer gasvs 
and secondary air to have a temperature of 1,000° before combustio:, 
will be 5,160° F., but it is needless to say that no such temperature ix 
ever attained in a bench of retorts. 

As previously stated, these calculations are made on the assumptions 
that the specific heat is constant at all temperatures and that there is 10 
dissociation, but these assumptions are not confirmed by recent expe: 
ienee, and such calculations are of little practical value at high ten: 
peratures; but below 2,000° they are approximately correct. 

The observed temperatures of the combustion of H in the atmosphere 
vary from 3,300 to 3,750, and the calculated temperature is in some 
cases as high as 6,000”. 

Other observed, calculated, and estimated temperatures are as follows 
The temperature in a blast furnace is supposed to be about 4,500°, but 
experiments made in Germany showed only a maximum of 2,600’, or 
about the melting point of cast iron. It is.difficult to imagine that it 
can be much in excess of this, as it would be absorbed by a further re 
duction of metallic iron and decomposition of limestone, but immedi 
ately opposite the tuyeres, and before it has time to diffuse, it may 
greatly exceed the German figures. 

The theoretical temperature of the blast furnace with air heated 900 
is about 5,700’. Deville’s experiments with the oxyhydrogen flame 
gave results somewhat less than 4,500°. Bunsen estimated this flame 
at 5,000°. 

The melting point of platinum is estimated at 3,100° to 3,300°, and it 
is easily melted by the oxyhydrogen flame. Deville melted a thin 
filament of platinum in the flame of an ordinary candle. The melting 
point of cast iron is variously stated at from 2,000° to 2,600". 

It is not probable that the temperature of the retorts in a bench ever 
exceeds 2,000°, though it may be greatly in excess of this at the nostrils 
where the secondary combustion takes place. 

Independent experiments made by Mr. M. 8. Greenough’, and Col. 
F. Sv Benson,’ in 1877, showed maximum temperatures in the retorts of 
2,179° and 2,294”. 

These determinations were made by heating iron in the retorts and 
cooling it in water, and calculating the temperature from the rise of 
temperature of the water. If proper precautions are taken to prevent 
radiation, this method should give accurate results, if the specific heat 
of the iron were known. 

The specific heat of the iron (probably cast) was assumed to be .126, 
and that it was constant at all temperatures; but as it is known that the 
specific heat of all solids increases with the temperature, there is an 1n- 
definable source of error in these experiments, as the specific heat near 
2,300° is not known; but as it does increase in some ratio, the tempera 
tures obtained by this method are necessarily too high. Some Englis): 
estimates give this temperature as about 1,082’ C. (1,980 F.). 

The temperature of the secondary air at the point of combustion is 
from 1,000 to 1,200°. Attempts have been made to show that the tem 
perature is not so high as this, and that anything put in the flue to meas 
ure the temperature is affected by the radiant heat of the material of the 
flue and not by the air. This might be a good argument if we did not 
know approximately the surface necessary to heat air to 1,000°; but this 
is shown by the operation of the hot blast stove for blast furnaces, the 


The pressure on the underside of the arch due to the levity of the hot ne eens San wonreg the outlet pipe to a dull red, 
gases at 2,000° for a column say 10 feet high above the Aro weublt tis which is the color assumed by all solids when heated to about 1,000°. 


4th inch of water. 


A temperature of 900° to 1,000 is used in the retorts for distilling shal: 


The temperatures of combustion as given by different authorities show |12 the manufacture SEONG Sa TREN, pOMNCtNS FONE OF 8,000 
great variations, partly for the reason that the conditions under which cubic feet of gas, and 35 to 40 gallons of oil per ton. The gas is use‘ 


the experiments or calculations were made are not clearly stated. 
The calculated temperatures of combustion of carbon and hydrogen, 


for fuel, and the carbonization is apparently effected with less tha 
2,000,000 B. T. U. per ton. 


in just sufficient air to complete the combustion at atmospheric pressure The temperature in gas engine cylinders, at the instant of explosion 


are given as about: 


calculated from the pressure produced, is frequently 3,000? (Clerk). 

As might be inferred from Davy’s experiments, on explosions at slig)i! 
pressures the temperature of explosion is increased by pressure, and in 
proportion to it (Clerk). 


Calculated according to the equivalents before mentioned (using The intensity of combustion in a blowpipe flame has been ‘asaribed, 





51,804 B. T. U. per pound of hydrogen burnt to steam) from 60° normal| 1: “ Temperature of Retorts,” American Gas Ligat Jovanat, March 16, 1877, p. 102. 
2. “ Temperature of Retorts at Different Periods of Charge,” American Gas LIGH! 


temperature, these results will be: 





JOURNAL, Dec. 5, 1877. p. 227. 
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and is no doubt due, to the rapidity of combustion, but this is apparently 
not due to the pressure on the blowpipe, as combustion does not appear 
to be retarded by a reduction in pressure, which would be a natural 
core lary. 

‘his was shown by an experiment of Dr. Frankland, in which he 
found that a candle burnt in the rarefied atmosphere on top of the Alps 
consumed as much as it did near sea level, though in the former case 
the size of flame and illumination were much reduced. 

In all these cases the amount of heat produced per pound of combusti- 
ble must, of course, have been the same. 

The capacity of the flues in a bench to deliver a certain weight of air 
or gas is reduced by increase of temperature in proportion to the square 
roots of the densities, at the given temperatures; and the relative 
capacity of a flue, at a uniform pressure and varying temperature, is as 
follows: 

60° temp. 


1.00 density. 1,000 pounds capacity. 


580” °° .50 707 . 
1,100° ‘ .33 577 
LG |S .25 ” 500 
2,140° ‘ .20 - 427 


The quantity of air required per second in the prodncer using 50 per 
cent. steam, and burning 1 ton of carbon (say, 2,450 pounds coke) per 
day is, for the primary flues, 1.3 cubic feet, and for the secondary flues, 
2.6 cubic feet; but there is not generally this difference required in the 
openings of the primary and secondary slides, because the draft is 
greater in the secondary flues, and the production of CO, in the pro- 
ducer takes a greater supply of air through the primary slides. In 
some cases, however, the primary slide requires less than half the open- 
ing of the secondary, from leakage of air into the producer. 

The volume of the waste gas is 4} cubic feet per second, and its 
velocity at 2,000°, through the flues as ordinarily constructed, is about 
5 feet per second. 

As the amount of heat returned to the bench by recuperation is so 
small it would appear that this should be increased so that the second- 
ary air enters the bench at very nearly the temperature of the waste 
gases on leaving it, or with much less difference than now apparently 
exists. 

The conditions for effective recuperation are more favorable in a bench 
than in almost any other form of furnace, and though the cost of extra 
recuperation is high it may be shown that, if effective, it is a good in- 
vestment, with any reasonable price for coke. 

The first part of the recuperation, up say 500° or 600°, could probably 
be effected with cast iron pipes more cheaply than with firebrick. By 
the old, cast iron, hot blast stoves formerly used, 1 square foot of sur- 
face heated about 14 cubic feet of free air per minute to a much higher 
temperature, but more surface might be required in a bench for this 
purpose, as the temperature in this part of the waste flues would be less 
than that in the stove. 

With coke at 5 cents a bushel the cost of fuel, by the best results as 
previously given, amouuts to less than 3 cents per 1,000 feet of gas, 
but with the present abnormally high price of coke in New York the 
cost is twice this amount. 

[t is not possible to save more than 4 of the present cost of fuel (if so 
much), and this must be borne in mind in adding to the present cost of 
recuperation. 

The economy of benches containing a great number of retorts was 
demonstrated shortly after the introduction of clay retorts, when it be- 
came the practice to use 10 or 12 iron and clay retorts in the same bench. 

It is stated that some of these benches ran with a consumption of only 
1S per cent. of the coke made, and there is no reason to doubt that an in- 
crease in the number and size of the retorts ina bench tends to increased 
economy of fuel. 

The capacity of a bench cannot, however, be increased indefinitely, 
and the present production of 130,000 to 150,000 cubic feet per day in in- 
clined benches is as large a unit as can be conveniently used, except in 
the largest works. 

With coke selling in New York at over $6 per ton, which is its present 
price delivered, many fuels can successfully compete for firing: benches, 
and among these is Texas crude oil, at any price below 24 cents per 
gallon, 

By various experiments the quantity of gas made in retorts during the 
‘rst hour of carbonization varies from 27 per cent. to 78 per cent. of the 
total gas in the coal—an average of 11 tests with different coal being 53 
per cent. 

This shows great variation in the heat required during the time of 
carbonization, but in the retort coke oven the heat required, as shown by 


the quantity of gas produced, according to Dr. Schniewind, varies only 
from 3 per cent. to 4 per cent. per hour for the first 25 hours of carbon- 
ization, out of a total of 34 hours—the maximum being in the first hour 
—but is almost equaled in the 23d. 








Carburetted Water Gas in Europe. 
sitenillapintin 

[Prepared for the JOURNAL, by J. T. Westcott, M.E., C.E., Ph.D.] 

Carburetted water gas, assisted by the Welsbach mantle, is the great- 
est heritage that the gas industry has at the present-time. The first car- 
buretted water gas plant was erected in the United States, at Phoenix- 
ville, Pa., in 1873, and the development has been so rapid that at the 
present time there are sufficient plants in operation in America to sup- 
ply all the illuminating gas that is made and sold during the course of 
the year. Primarily, and unquestionably, Frofessor T. 8S. C. Lowe is 
the inventor of the modern process, and, outside of natural conditions, 
which have had much to do with its development, its gradual evolution 
to perfection is due to Messrs. A. O. Granger, J. H. Collins, Jr., and 
other independent operators, at the beginning; later on, to the untir- 
ing efforts of the corps of able engineers of the United Gas Improve- 
ment Company. Independent operators were driven from the field in 
1889, at the time that the courts made a legal decision that the original 
patents of Professor Lowe were valid. This gave the United Gas Im- 
provement Company, of Philadelphia, sole charge of this class of the 
business until the expiration of the Lowe patents in 1892. At this time 
several other companies came into the field, among them Messrs. 
Humphreys & Glasgow, the Western Gas Construction Company, and 
the Economical Gas Apparatus Construction Company, operating the 
Merrifield-Westcott-Pearson patents, the two former companies build- 
ing practically the same type of plants as the United Gas Improvement 
Company. 

During this period different Americans had thought of trying to intro- 
duce carburetted water gas into Europe, among them being Mr. B. Van 
Steenbergh, who had an experimental plant in operation at Knights- 
bridge, London, in 1890; also, Mr. T. G. Springer, who fixed a plant at 
one of the stations of the South Metropolitan Gas Company, South Lon- 
don. About 1889 a company was projected in England, with Mr G. C. 
Trewby (now chief engineer of the Gas Light and Coke Company), as 
consulting engineer. None of these firms continued a sufficient length 
of time to make a success of the system. 

It will be noted that the United Gas Improvement Company, of Phila- 
delphia, had then sole control of the process in the United States, and at 
this time (1890) came on the scene in England, and contracted with the 
Chartered Company, the Gas Light and Coke Company, of London, the 
largest single gas company in the world, to place them in a plant of 
2,000,000 cubic feet daily capacity. This, mark you, was the first com- 
mercially successful plant erected in Europe. Mr. A. G. Glasgow repre- 
sented the contractors, and during his stay in England his genial per- 
sonality won for him many friends, among them Mr. Corbet Woodall. 

Upon Mr. Glasgow’s return, after completing the plant, he retained 
Mr. Corbet Woodall as consulting engineer, to look after his carburetted 
water gas interests in Europe. About 1892 Mr. Woodall placed in a 
plant at Copenhagen, Denmark, and had the work carried out by Mr. 
Glasgow. 

Shortly after, or about the same time, the firm of Messrs. Humphreys 
& Glasgow was organized, Mr. Glasgow having previously left the 
United Gas Improvement Company and Mr. Humphreys leaving in 1893. 
Mr. Woodall was the instrument of bringing Messrs. Humphreys & 
Glasgow to Europe, and for a long time remained with them as their 
consulting engineer or adviser, and made it a point to introduce car- 
buretted water gas plants wherever he possibly could, at various works 
in which he was on the board of directors, and at others for which he 
was consulting engineer; in fact, he never lost an opportunity of prais- 
ing the merits of carburetted water gas, and its present strong position 
in Europe is due more to Mr. Woodall’s enterprise than to any other 
single individual. 

In 1894, the Economical Gas Apparatus Construction Company, Ltd., 
of Toronto, Canada, opened an office in London, with Mr. J. T. West- 
cott as Manager. About the same timg Messrs. Samuel Cutler & Sons, 
one of the old firms of contracting gas engineers, of London, opened a 
department for the supply and erection of carburetted water gas plants. 
These three firms, with their agencies and connections throughout the 
world, have since been doing everything in their power to introduce 
these plants, with the result that at the present time the carburetted 
water gas plants in Europe have a total daily capacity of at least 








152,770,000 cubic feet, subdivided into: 
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SS rr 2,000,000 si 
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Plants are located in Denmark, Holland, Belgium, Germany, Switzer- 
land and Sweden. 

When the writer once asked Professor Unwin if his Technical College 
in Kensington was the same as the Stevens’ Institute of Technology, in 
Hoboken, New Jersey, he replied that they were the same, with the ex- 
ception of the difference which exists between things English and 
American; so the development of carburetted water gas in Europe has 
been similar to its development in America, except the different condi- 
tions existing between everything in the two countries, one of which, 
for the subject in hand, is the different climatical conditions. In Europe, 
gas house coke is used as fuel in the generators, instead of anthracite 
coal, as there is no deposits of anthracite in Europe similar to those of 
Pennsylvania. 

The oil of the major portion of Europe has to be brought from a dis- 
tance, whereas it is found on the spot in America. 

The oils used have varied greatly, from the heavy oil of Russia to the 
light oils of America, with shale oil of Scotland and Germany, and a 
sprinkling of Borneo oil. To meet these various conditions the apparatus 
has been altered in detail of design from that used in America. 

The question of the supply of gas oil was a serious one at first, as the 
different oil companies were not in a position to deliver gas oil at a 
cheap price, especially inland, although oil could be procured at sea- 
port towns in bulk very reasonably. As the demand for oil has become 
greater, the methods of supply have also increased, until now the differ- 
ent oil companies are in a position to deliver oil at a reasonable price at 
any place in the United Kingdom, and at most places on the Conti- 
nent. . 

The antagonism shown by many gas engineers against the introduc- 
tion of carburetted water gas was characteristic of both Continents. 
This has gradually worn away until now some engineers formerly least 
in its favor have gradually altered their views until they have become 
its strongest supporters. 

The much more rapid development of carburetted water gas in Great 
Britain over its development in Continental countries is due principally 
to the fact that as England is a free trade country, there is no duty on 
oil, whereas in many of the Continental countries, France, Spain, etc., 
there are two duties, the general government duty, and the civic or city 
duty, which is very high, and practically prohibits the use of oil for 
gas making purposes. In Belgium and Denmark the duty does not to 
any great extent interfere with the supply of gas oil; therefore, there 
are more plants proportionately. This also is true of Holland. In 
Germany they have a little native oil, and their free ports admit oil free 
of duty. Beyond this the taxes are a serious handicap to the introduc- 
tion of carburetted water gas plants. 

Anyone wishing to look further into the details of the development of 
the subject will find, by referring to advertisements in the different Gas 
Journals, that the development has been steady and gradual, and in the 
writer’s opinion this is likely to continue. 

Owing to a prejudice existing in certain minds as to the dangers of 
carburetted water gas, the Parliament of Great Britain appointed a 
Commission to investigate the subject, and they recommended that only 
a certain percentage of carburetted water gas should be mixed with coal 

They recommended among other things ‘‘ That power should be con- 
ferred upon a central department to make regulations, enforcible by 
adequate penalties, limiting the proportion of carbonic oxide in the 
public gas supply to 12 per cent., or such greater amount as the depart- 
ment may consider desirable.” From this it will be noted that the per- 
centage of the mixture of carburetted water gas with coal gas would 
vary according to the percentage of CO in the two different gases. A]- 
though Parliament has not as yet passed any Act regulating the amount 
of carbonic oxide to be distributed to the consumers, yet it is a generally 

understood thing (one might say unwritten law) among the gas engi- 
neers of England, that they shall not send out more than about 25 per 
cent. of carburetted water gas mixed with their coal gas. 

Like most rules it has had its exceptions, in that all percentages of 
carburetted water gas and coal gas have been distributed to the con- 
sumers, up to and including pure carburetted water gas, which has been 
exceptional, and only for a very short time. Many gas enterprises use 
their carburetted water gas plants only to carry them over the heavy 
days of the winter, shutting them down entirely during the summer 


others only run intermittently during the day. They have been fou (| 
of.great convenience to many in times of sudden fogs and cold spells 

The local conditions of the country, its people and its resources a),(| 
laws, have had much to do with the development of its industries, ®:\(| 
this applies in a very marked degree to the progress of carburett «( 
water gas plants, but we must not forget the assistance they have bev), 
in competing with the electric light, and the advantage they have been 
to modern enterprise, as a most valuable attribute in the formation of 
gas and oil trusts. 








(Concluded from Page 83.} 
Explosive Gas Mixtures.' 


onciiaiigaene 
[Abstract Translation of a paper, read by Dr. H. BunTE, of Carlsrulie, 

Germany, before the German Association of Gas and Waiter 

Engineers. | 
In general, the danger from a mixture of gas and air, will be less thie 
closer are the limits of explosion to one another, or, in other words, tlie 
smaller is the range or field of explosion. Now, it is possible to 
diminish the range of explosion by admixture of indifferent gases 
Bunsen pointed out that carbonic acid was especially efficacious in this 
direction. Industrially, gases containing carbonic acid are found more 
particularly in the gaseous products of combustion from furnaces 
These have more or less of atmospheric oxygen, amounting to 21 per 
cent. by volume, replaced by carbonic acid. 

Ordinarily, the spent furnace gases from boiler furnaces contain 8 to 
14 per cent. of carbonic acid, and those from furnaces in which gaseous 
fuel is employed 16 to 19 per cent. The latter would be peculiarly 
well adapted for mixing with explosive gaseous mixtures in order to do 
away with the chance of explosion. In gas engines, also, the exhaust 
gases, containing carbonic acid, are to some extent left in the cylinder 
and mix with the fresh explosive mixture which constitutes the next 
charge. It seemed, therefore, of interest to ascertain the limits of ex. 
plosion of gaseous mixtures in which a portion of the oxygen is replaced 
by carbonic acid. 

The results of researches in this direction, as carried out by Herren 
Eitner and Trautwein, are depicted in Diagram III., so far as they 
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Diagram III. 





late to coal gas and carbonic oxide. The abscissw represents the per- 
centages of combustible gas in the mixture; the ordinates, the amowits 
of carbonic acid in the mixture. The carbonic acid has displaced «| 
mospheric oxygen. The diagram shows plainly that the range of ex 
plosion of the gas diminishes with an ‘increase in the amount of c:.- 
bonic acid present. As would be anticipated from the smaller amount 
of oxygen present in the mixtures, the diminution occurs chiefly at tle 
upper limit of explosion, while there is only a slight shifting of tle 
lower limit, as oxygen still remains in excess in tbat case. As soon :\s 
the upper and lower limit meets, no explosion can occur. It will be 
seen that the limits come together with about 7} per cent. of carbov'! 
acid in the mixture in the case of coal gas, and 104 per cent. in the cvs 
of carbonic oxide. Under the experimental conditions observed 1! 
these researches, such mixtures cannot be exploded provided 7§ or !'3 
per cent. of carbonic acid is present. 

One practical application which may be made of these facts, is whe 
it is necessary to displace air by coal gas, as when new manufactur! i¢ 
plant, distributing mains, or gasholders have to be made ready ‘0! 
work.. In all such cases, the formation of explosive mixtures ef 22s 
and air is unavoidable, though they may be of only brief existen:: 
and it depends on the size and shape of the space filled with air whet! 








months; other engineers use them continuously the whole year through; 
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the operation is attended with danger, and to what extent. But if the 
air is first of all displaced by the gaseous products of combustion from 
a furnace—with gas firing for choice—and the coal gas introduced only 
after this has been done, all chance of explosion is excluded, provided 
the mixture contains a certain amount of carbonic acid. As in prac- 
tical cases the quantity of gas will be great, and the spaces large in 
comparison with the small dimensions of experimental apparatus, it 
would be advisable, in order to keep on the safe side, to raise the limit 
of carbonic acid from 7$ to 8 or 9 per cent. 

The researches of Herren Eitner and Trautwein had already been 
concluded when the Municipal Authorities of Vienna approached the 
author with an inquiry as to how the new gas works and distributing 
system of that city should be made ready for work. On the strength 
of the researches referred to, and in consideration of the unprecedented 
problem and its attendant danger, the author strongly recommended 
the preliminary displacement of air by flue gases; and he is glad to say 
that the advice was followed. It appears to him highly desirable that 
this method of clearing out air by means of flue gases containing 
plenty of carbonic acid, should be employed in other instances before 
coal gas is admitted, as it can be properly carried out at little cost, so as 
to insure against any risk of explosion. The explosions which have 
occurred repeatedly in the first filling of new gasholders should serve 
as an express warning to use every possible precaution. Apart from 
the danger to life and property which is entailed, the whole gas in- 
dustry suffers from the impression which a catastrophe of this nature 
creates on the general public; and the erection and extension of gas 
works consequently meet with opposition. 

The study of the properties of explosive gas mixtures is attended with 
difficulties in several directions; and there are but few experiments 
connected with it which can be carried out before a large audience. 
The author, however, would recall some which serve to demonstrate 
the great importance of familiarity with the properties of such mixtures. 

A 3-mouthed Woulff’s bottle is fitted up as shown below and, as a 
precaution, surrounded by acloth. The bent glass tube is connected 
with the gas supply and coal 
gas is allowed to pass into the 4 
bottle, while the air, or mixture 
of gas and air, escapes through 
the tube of about 0.4 inch in 
diameter, which is fitted into the 
middle mouth of the bottle by 
means of a cork. In a few 
seconds, the greater part of the 
air will have passed out, while 
the mixture within will have 
passed through first the lower 
explosion limit of about 8 per 
cent. of gas, and then the whole 
range of explosive mixtures 
ending at about 19 per cent. of 
gas. The mixture of gas and 
air, being no longer explosive, 
can then be ignited at the mouth 
of the tube. It gives at first the blue non-luminous flame, which will 
become luminous and smoky as the last residue of air is expelled by the 
gas. If the cork which closes the third mouth of the bottle is now re- 
moved, and the inflow of gas is stopped, air runs down the open mouth 
into the bottle, and mixes with the gas stored up there. The flame 
gradually decreases in size, and becomes non-luminous, with the char- 
acteristic inner green cone of the bunsen flame. At this point, the flame 
is formed from a mixture consisting of 35 to 25 per cent. of coal gas and 
65 to 75 per cent. of air. The coal gas is mixed with about half the air 
requisite for its complete combustion, and the upper explosion limit is 
nearly reached. This is indicated by the flame becoming disturbed, and 
showing a tendency to spread downwards into the tube, against the con- 
tinually weakening stream of gas. The rate of flow of the gas outwards 
is, however, still greater than the low rate of propagation of the igni- 
tion of the mixture, which is still relatively rich in gas. As soon, how- 
ever, as, by the increasing admixture of air, the ‘‘ detonating gas” limit 
(when there is about 17 per cent. of coal gas present) and the maximum 
speed of ignition are attained, the backward movement of the flame 
prevails, and a green ball of flame passes down the tube, and reaches 
the gas in the bottle itself, which thereupon explodes with a dull report. 
The flame of the burning gas rushes out of the openings of the bottle. 

One very important property of explosive gas mixtures appears di- 
rectly from this experiment. The greater the rate at which ignition is 
propagated, or the greater the time required to transfer ignition initiated 





at one point to the whole mass of gas, so much the more suddenly will 
the explosion ensue, and so much the more violent will be its mechani- 
sal effect. The precise measurement of this rate of ignition is attended 
with great difficulties, as a number of causes influence the results of ex- 
periments—such, not merely as the nature and proportion in the mix- 
ture of the gas, but also the temperature of the mixture, the presence of 
solid bodies having a cooling action, and whether the mixture is at rest 
or in motion. Different observers, using different methods, have there- 
fore obtained different values. We are indebted to Mallard, Le 
Chatelier, Berthelot, and their pupils for the most important observa- 
tions, from which the values that are used in Diagram IV. have for the 
most part been taken. 

This diagram shows that the greatest rate of propagation or ignition is, 
for the mixture of air with hydrogen, 4.2 meters (13.8 feet); with marsh 
gas, 0.6 meter (1.97 feet); and with coal gas, 1.3 meters (4.26 feet) per 
second. These maximum rates do not, as might be expected, cerrespond 
precisely to the theoretical ‘‘ detonating gas” mixtures, but are attained 
when there is a slight excess of the combustible gas. With dilution of 
the mixture, the rate of propagation diminishes, until, at the explosion 
limits, its value is nil. The normal rate of propagation can, however, 
as Berthelot first pointed out, be increased to the extraordinary extent of 
as much as 2,800 meters (9,190 feet) per second, more especially in closed 
service pipes, in which the gaseous mixture is highly compressed. The 
combustion of the gas then takes place with the peculiar explosion wave 
which can produce most violent mechanical effects, as has been observed 
in the case of many firedamp and gas explosions. It is clear that the 
pressure of the heated gases on the surroundings is greater the more 
suddenly their ignition occurs. 

So long as the rate of propagation of the ignition remains within the 
normal limits of a few meters per second, the progress of the com- 
bustion can be perceived quite easily, as in the experiment already de- 
scribed. The propagation, backwards from the end of the tube, of the 
ignition of the gaseous mixture can be avoided, if the velocity with 
which the explosive gas mixture issues from the tube is made greater 
than the velocity of ignition. This can be readily demonstrated by pro- 
ceeding as before, but, instead of allowing air to enter freely through 
the third mouth of the bottle, connecting that mouth to a powerful 
bellows, and blowing air in under pressure. The burning gas ball 
runs back momentarily into the tube, but is expelled again by the 
stream of gas; and the flame ts ultimately blown out without the gas 
in the bottle having been exploded. 

The backward progress of the combustion can also be prevented by 
cooling the gas below the temperature of ignition. This can be done 
merely in the tube by which the gas passes out of the bottle. The nar- 
rower the tube is, the more powerful will be the cooling effect it will 
have on the flame; so that, at a certain diameter, no propagation of the 
normal combustion downwards will ensue. This can be readily demon- 
strated by substituting narrower tubes for the wide tube by which the 
gas issues from the bottle in the experiment described above. With a 
tube 4 millimeters (0.16 inch) in diameter, the ignition is propagated 
only an inch or so; and the flame is then extinguished by the cooling 
action, without the remaining gas being ignited. On diminishing the 
diameter of the tube to 2 millimeters (0.08 inch), combustion will no 
longer be propagated at all, even in the most inflammable gaseous mix- 
ture. On this observation, made more than 80 years ago, the safety 
lamp of Davy is based. The wire gauze used in this lamp constitutes in 
effect an aggregation of very many, very narrow and short tubes, 
through which the combustion cannot propagate itself to the exterior. 
This precaution naturally becomes of no avail, if among the thousands 
of holes in the gauze (930 to 1,225 per square inch) there is but one which 
exceeds the permissible size, or if the gauze has been injured or made 
red-hot, or if a violent movement of the air or gas has driven the gas 
flame through the gauze. The same principle has been applied in other 
directions as well as to the safety lamp. 

It is clearly impossible, in a communication such as this, to enter into 
details, or to give practical directions, when conditions vary so greatly. 
The fundamental facts, however, as to the behavior of explosive gas 
mixtures put anyone in the position, to take, in each case, the proper 
means for avoiding catastrophes, or to elucidate the causes of accidents 
which may have occurred. But reference may be made to the import- 
ant part which the facts referred to Th the foregoing play in heating by 
gas, in lighting on the incandescent system, and in gas engines. In all 
gas heating apparatus and in incandescent gas burners, the principle of 
the Bunsen burner is applied—viz., the coal gas is mixed with a certain 
quantity of air before combustion. In heating appliances, this admix- 
ture of air is intended primarily to make the flame non-luminous, and to 





prevent blackening of the surfaces with which the flame comes in con- 
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The author hopes that he has show: 
that the behavior of explosive gas 
mixtures, whether they be operating 
usefully or destructively, presents 
many applications in the gas industry 
and in gas engine works. 





Some Common Faults In Ex- 
terior Illumination. 
saendaiiiantananinn 
|A paper read by Mr, 8. EVERET! 
Doank, at the last meeting of the 

Am. Inst. Elec. Engineers. ] 


General illumination can conveni- 
ently be considered from two points of 
view: 

First—The actual distribution of 
light to the object illuminated, 

Second—The value of this illumina- 
tion to the observer. 

We can accurately express the value 
of the first, but can speak only in gen- 
eral terms of the second. 

Much has been said about the first 
and but little about the second, yet the 
second is the practical end for which 
all illumination is designed. 

Whether or not the source of light is 

10 20 50 a 60 70 60 #0 0 in range of the observer’s vision largely 
Diagram IV. influences the second value. 

The contrast between the source of 
tact. But there is also the important question of promoting the com-| light and its environment is all important. A farmer’s barn lantern 
plete and odorless combustion of the gas, even when cool metallic or| will completely blind one to the road beyond when the night is black 
other surfaces are played upon. This is attained the more thoroughly | and the vicinity not otherwise illuminated, whereas an arc lamp backed 
the more air is added to the gas before combustion, as Herren Haber and | by a white building may be a fairly satisfactory source of light. 

Weber showed in 1896. The admixture of air, however, is limited by| I had occasion during many of the evenings last summer to ride over 
the mixture of gas and air soon reaching the upper limit of explosibility | the country roads near my home, and I had plenty of occasion to 
(with about 20 per cent. of gas), when only about half of the air required | notice their illumination. It was my observation that the best lighted 
for complete combustion is present. Thus practically not more than 24 | towns in my vicinity used kerosene lamps situated at the side of the 
to 3 volumes of air to 1 volume of gas can be exceeded without— under | roads among the tree trunks. 

ordinary conditions of gas pressure—the flame ‘‘ striking back,” which} Many and many a time when riding toward an are lamp have I kept 
implies that the rate of outflow of the gas is less than the rate of propa-| my place on a highway by guiding myself by the shining rail of the 
gation of the ignition backwards from the flame. But by increasing the | street railway track, absolutely unable to tell from the roadbed of 
pressure at which the gas flows out, by using gas under higher pressure, | shadows what was before me. Actual observations of this character 
or by applying suction to it, the admixture of air to the gas can be con- | make it clear that the amount of light really delivered to a roadbed is 
siderably increased. It is well known that this is specially advantage- | only a part of what we must consider. 

ous when applied to incandescent lighting apparatus, which it enables to| If the source of light must from its character be so placed that the 
concentrate the combustion in as small a space as possible, thereby | observer is blinded to the road, it avails little as to the candle power of 
affording the highest temperetures, and, consequently, the best develop- | that source. 

ment of light. 





| Anare lamp usually must be so placed that its light may shine in 
It goes without saying that the behavior of explosive gas mixtures is of | one’s face in order that the light may shine along the road. 

supreme significance in gas engine construction. The development of| Light delivered from a lamp near at hand is much to be preferred to 
these engines for the utilzation of the relatively poor gases from blast) light delivered from a lamp so far away that the rays of light reach the 
furnaces and gas producers rests on a better knowledge of the properties |ground at asmall angle. Such light magnifies every hummock and 
of such gases, of which carbonic oxide is the important constituent. | equally shadows insignificant hollows and gulleys deep enough to be 
But, while in gas heating apparatus it is generally necessary to keep dangerous. . 

above the upper limit of explosibility, it is the aim of the gasengine| It would be better to have half the illumination and be able to see the 
maker to keep as closely as he can to the lower limit, in order to accom- | bottoms of the hollow spots. 


plish as much motive work as possible with the smallest quantity of One of the recent papers on arc lamps spoke of their value in illu- 
gas. 


/minating the houses and trees, and presumably the landscape, where 

The violent explosions produced by mixtures rich in gas cannot be | there are no houses and trees. 
nearly so completely taken up by the moving parts of the engine, and| The interest in this observation lies in the thought that the greater 
utilized, as the slower explosions of the poorer gaseous mixtures. | the candle power, and the more infrequent the lamps, the smaller the 

The endeavor to consume mixtures poor in gas is favored by the cir- | portion of the total light shed upon the ground which actually reaches 
cumstance, that, as already indicated, carbonic oxide, at high tem-| the roadway. 
peratures—such as prevail in the cylinder of a gas engine—and under a| The Massachusetts State roads are uniformly 20 feet wide. The 
high degree of compression, has its range of explosion greatly extended | country roads rarely exceed 30 feet in width. City roads of Massachu- 
downwards. Thus, in the more recent types of gas engines, it has been | setts are required to be 40 feet. 
found possible to produce explosions with blast furnace gas containing! Are lamps, located respectively 200 feet, 300 feet and 400 feet apart 
but little carbonic oxide, and thereby obtain extraordinarily high motor | are evidently intended to illuminate plane areas about 31,500, 70,000 
duties, which could not be achieved under other conditions. The mar-| and 125,000 square feet in extent. A viok: 
vellous perfection of explosion engines which the last decade has wit-| A 20-foot road crossing this area will receive about 12.7 per cent., 8.6 


nessed arises from a better knowledge of the behavior of explosive gas | per cent. and 6.4 per cent. respectively of the light delivered to the 
mixtures—not, however, merely from purely scientific studies but from ground. , 
these supplemented by experiment as well as by practical experience. | 


tbe long | a al € A 40-foot road will receive twice this percentage, of course, but as 
ae in this instance has forged very far ahead of scientific knowl- feo 20-foot width is all the average rider ever notices the illustration 
ge. 
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From this it is very apparent why it is wise that lamps of reduced 
candle power be placed closely together, 

From this same illustration it will be seen that lamps placed 290 feet 
apart, consuming one-half the energy, can be of one-half the efficiency 
and still give him equally efficient illumination and, what is more to 
the point, will deliver their light from a more advantageous direction. 

One of the best illustrations of suburban street lighting by are lamps 
which comes to my mind is on the Boulevard from Boston to Auburn- 
dale. The Boulevard is really two separate roads with a continuous 
narrow park between and the are lamps are in the middle of this park, 
so that they may be said to be in a field adjoining the roads. 

Why, with all these drawbacks, are are lights used almost universally 
and incandescent lamps to so limited an extent? 

I think there will be no discussion as to the reason. Ineandescent 
lamps for street lighting have always been difficult to make and less 
satisfactory than any other type of incandescent lamp. 

The ordinary 100-volt to 125-volt 16-candle power 3 l.w.p.c. ineandes- 
cent lamp gives more candle hours for a given input than any other in- 
candescent lamp. Could this lamp be used for street lighting the cost 
of street lighting by incandescent lamps could be materially reduced 
and the service rendered be much more satisfactory to the user of the 
highway. 

There are many streets in which low voltage mains run the length of 
the streets and where these lamps could be used in multiple with no in- 
convenience. There are many other streets where 10 or 20 could be 
used in series, each on a cut out box, no more complicated than the 
Nernst lamp, which you will possibly be called upon to consider. 
These cut out boxes would not be so complicated as the are lamps, 
which operate with practically no attention. 

I do not understand why this has not been done. 

Times have. changed. The are lamp lines are no longer the only 
wires on the poles. Probably one-half of the electric lighting poles 
carry alternating current mains also. 

Incandescent lamps are now universally fastened to their bases by a 
waterproof cement, and waterproof sockets are in stock everywhere. 

Is it not time we broke away from tradition? 

The are lamp has its use in street lighting. There are places where 
it is wisest to use it. The public think they are getting more for their 
money with the brilliant are lamp, but I believe as the users of the 
highway come to appreciate how much safer and more satisfactory well 
placed illumination is than that to which I have referred, that we shall 
learn to light our streets as we do our homes. 

The lesson learned in show window lighting and in theater stage 
lighting should not be lost upon us. 

It is not the light after all that interests us; it is what we see by 
means of the light. 

We must add to this that fora given expenditure of energy more 
light can actually be delivered to a highway by incandescent lamps 
than by are lamps and it can better be distributed. 

Are lamps are at their best in densely settled districts. The reflected 
light from buildings helps to economize the distribution and the great 
quantity of light from store windows also assists to so brighten the sur- 
roundings that the brilliant are lamp is less blinding. Are lamps are 
also more closely spaced in these localities, which is to their advantage. 

Incandescent lamps are, in my opinion, much to be preferred for 
residential streets, side streets and outside the more congested portions 
of a town or city. 








Load Factors and Circuit Breakers. 
—_—> 
[By AN ENGINEER, in Elec. Review.) 

It may have been observed that in the discussion of load factors any 
attempt to formulate a rule is based on the assumption that cars will not 
all start and stop simultaneously, and there appears a tendency to con- 
sider that there is a great probability of ail the cars starting up together. 
Were this assumption true, the load factor for 100 cars would be exactly 
the same as that for only a single car; the same, that is, for the engine 
load, beyond the frictional resistance, and actually the same for the 
switchboard load. My own determination of load factor for a system of 
one car is from 10 to 12 per cent.; and if, on a system of 100 cars, every 
car did start and stop absolutely synchronously, the load factor could 
not exceed the same low figure. It has been argued that because the 
turn-outs of a tramway are laid out with a view to exact timing, this is 
the result attained; but I maintain that no such result can be secured by 
the most intelligent and careful calculation, for it is impossible to take 
into account the infinite personal matters that interfere with the attain- 
ment of a calculated effort. 


A close approximation to practically perfect car running may be 
secured without in the least interfering with the load factors as deter 
mined by the formula I have suggested. <A difference of a few seconds 
only in the starting of a dozen cars will be quite sufficient to reduce 
starting currents to a moderate aggregate figure. Actual autographic 
records of the current consumption of cars started from rest do not show 
an initial rush of current on the first controller notch of any particular 
severity. Indeed, it appears from numerous records that the first series 
notch allows less current to pass with a car starting from rest than will 
be consumed by a running ear on the parallel notches. The jump to 
the parallel running first notch is larger than the jump from zero to the 
first series notch. 

A very slight incident will disturb the synchronous starting of a lot of 
cars. The presence or absence of passengers, the delivery of a parcel by 
the conductor, or the slow movement of a stout passenger, will serve to 
throw cars out of time. Observation of the switchboard instruments of 
numerous tramways, and of the autographic tapes, will show con 
clusively that the load factor does naturally and markedly improve with 
the number of cars at work. It is not denied that there is an occasional 
flush of current that would, perhaps once, perhaps ten times daily, show 
a maximum load far beyond anything covered by the load factors [ have 
sketched out. Litalicize ‘‘ would” designedly, because these heavy cur 
rents do not require to be allowed for in practical working. The maxi 
mum load that practice has decided upon as allowable, and as really de 
termining the load factor, is that which can be suffered to occur many 
times daily. Any further maximum is disallowed by the main circuit 
breaker, for this is set to act in a way to forbid the severe effects of an 
occasional simultaneous starting of many cars. These simultaneous 
startings are more apt to occur when cars are fewer, and embrace a 
larger proportion of the total load, and this is why it is that circuit 
breakers must be set proportionately higher for few than for many cars. 

Too much stress, also, must not be laid upon the effects of starting 
current in producing a heavy station load. The starting current on the 
first series notch of a controller is not above 10 or 15 amperes in a single 
truck car on a level, and is of less moment than the sudden jump which 
takes place when the controller handle is passed to the first parallel from 
the last series notch. Now, this operation is performed many times, as 
a rule, between each start of a car from rest, and has a greater effect on 
station output. It is obviously very unlikely that cars will synchronize 
either on starting times or in parallell working, and, therefore, with 
judicious fixing of the automatic cut-out, the maximum station output 
is controlled within selected reasonable limits. The setting of the main 
cut-out is not usually accorded much serious thought. It is, however, 
a matter of real importance. If set too low the cut-out will act too often; 
cars will constantly find themselves without current, and the engines 
will be too frequently running at no load. The load factor will be im 
proved if the circuit breaker is quickly put in, as it should be, for, in 
most cases, the acting of the breaker is due to causes that are momentary 
in effect. On the other hand, when circuit breakers are set unjustifiably 
high they will rarely act, and will expose the machinery to unnecessary 
and undesirably high stresses. At the same time the load factor will be 
reduced and the economy of the station impaired. 

3etween these twoextremes there is a point at which the instrument 
should be set by experiment. It should always be set low to begin with 
—that is to say, it may be set to act when the current is from 50 to 30 
amperes per running car, according to the size of the station. If, with 
the first setting, it acts too frequently for the convenient working of the 
station, it may then be screwed up to a higher pitch, but not so high that 
it ceases to work from time to time. When fairly adjusted, the instru 
ment fulfils the double purpose of safeguarding the machinery and 
pointing out unusual shorts. 

In working out load factors, it does not appear possible to work upon 
any assumption as regards turn-outs or simultaneous starts, or indeed, 
on anything of the nature of mere assumption; but it appears rational 
to base calculations upon approved averages. From careful obser 
vations upon a considerable number of, running tramways extending 
over many months, it is apparent that the mean average of all con 
ditions on numerous.lines of very different types, working under con 
ditions as widely different as will usually obtain, is remarkably amen 
able to calculation by purely empirical methods. Variations will, of 
course, occur in different SYStemBS, due to different settings of the main 
circuit breaker, but such variations are not so wide as seriously to im- 
pair the value of an approximate formula. It is for this reason that 
car hours and the average number of running cars should be known, 
for these figures are of more engineering value, if indeed, not of more 


financial value, than mere car mileage. Car mileage and units con 





sumed per car mile are usual statistics to be given, but they are of 
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small value taken alone. Unless car hours are known, the mean speed 
of the cars cannot be ascertained, and it is impossible to draw con- 
clusions from the units per car mile. 

The loss of energy due to frequent stops accounts for a considerable 
proportion of energy consumption, and it by no means follows that a 
high average speed implies more units per car mile, the tendency, per- 
haps, being rather the other way, owing to the conservation of energy 
otherwise dissipated by frequent braking. 

To sum up, while the heavier draughts of current by several cars 
may occasionally synchronize, all such efforts are preferably to be 
eliminated by the action of the circuit breaker, this serving to cut off 
the high spikes of the autographic record, and reduce the maximum 
flow of current to such a multiple of the mean current as practice has 
shown to be reasonably consistent with convenience of working, and 
the safety of the station. The circuit breaker, in fact, seems to effect 
the best compromise between opposing interests. 

The importance of a fairly approximate prognosis of the load factor, 
and the average current per car, extends beyond the design and pro- 
vision of the station outfit, for upon it hangs largely the design and 
copper contents of the distribution system, and, indeed, the whole gen- 
eral economy of the system and works. The rapidly augmenting 
weight of later cars will materially affect total current consumption, 
but probably it will have but small effect upon the load factor, seeing 
that this is dependent upon the number of individual loads, rather than 
upon the size of such loads. Still it is desirable that statistics should be 
kept and made available for all running systems, showing all the con- 
ditions and the power consumption, car hours and mileages, etc., with- 
out which knowledge design must be more or less a matter of guess- 
work. That guesswork has been one of the main factors in power 
station design is very evident when stations are compared and their 
working figures studied. 

The very perfunctory attention at times accorded to the circuit 
breaker is evidence that its proper and complete functions are not 
always understood as they should be. A circuit breaker is too often 
regarded simply as a device for taking care of short circuits and cable 
damages, Quite as important is it that it should cut off what would be 
the excessive spikes of the load diagram. Though the general maxi- 
mum load will be that which occurs frequently and almost periodically, 
and should not start the circuit breaker, there will be occasional car 
coincidences in respect of heavy demands of current that must be 
eliminated. It is not desirable that on an up-grade of considerable 
angle a car should be deprived of power. It is, therefore, right that 
lines of severe gradients should be allowed a higher maximum current 
than is proper to more level systems. This necessity is moderated by 
the fact that the excess of up-grade car demands is more or less balanced 
by the down-grade cars; but it is probably on the side of safety to allow 
a poorer load factor in hilly country, as safety is better insured thereby. 
This need not necessitate any special calculation, as the proper allow- 
ance will be secured by experiment, the circuit breaker being adjusted 
to the conditions that show themselves when a line is set to work. 

If the arguments here advanced have a sound basis, it is evident that 
there is a close connection between the load factor and the circuit 
breaker, and that judgment is necessary in estimating the limit of 
economy at which a station can be suffered to work without impairing 
its convenience or its safety. 
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COMMUNICATED BY Norton H. Humpnurys. 
SALISBURY, ENGLAND, January 10th, 1902, 


The Affairs of the Welsbach Company.—The Height of the Mercury 
and the Consumption of Gas. 


Last July, under the heading of ‘A large trade and no profits,” I 
dealt with the affairs of the Welsbach Company, and some of the 
reasons why, with an annual turnover of 1,000,000 burners and 
8,000,000 mantles, sold at high prices under the protecting wing of the 
patent laws, there was no balance available for dividends. The ap- 
pointment of an advisory committee was then referred to, and this com- 
mittee consisted of some of the best business men of the day. They 
have concluded their investigations and set forth the results in a 
lengthy report comprising 53 paragraphs. The directors do not accept 
their recommendations and have issued an equally lengthy rejoinder 
The whole matter is to be submitted for consideration at an extraordi- 





committee and the board are at absolute variance, the proceedings will 
present a nice little game of ‘pull devil pull baker” between the 
respective partisans of the two bodies. : 
In view of the opinions expressed 6 months ago, it is interesting to 
refer to the advisory committee’s report, which sets forth (par. 5) that 
the investigation has been of an arduous character involving the ex- 
amination of the directors and principal officers of the Company, a 
large number of experts, representatives of the wholesale and retail 
trade, and the consideration of an immense mass of documentary evi- 
dence. After following up the formation and capital of the concern 
the committee state (par. 11): ‘‘We are of opinion that the Company 
has been enormously over capitalized and that the properties transferred 
to the Welsbach Company were so transferred at a grosly exaggerated 
value.” Again (par. 13): ‘“‘The committee find that the undue in- 
flation of capital has been one of the contributing causes of the difficul- 
ties into which the Company has fallen.” With regard to the .patents, 
patent rights and goodwill acquired by the Company at a cost of 1} 
millions sterling the committee are of opinion (par. 15): ‘* That these 
patent rights cannot represent, except to the most limited and reduced 
amount, any appreciable portion of the large sum that was paid for 
them.” The large expenditure on litigation is referred to (par. 17) as 
bringing no commensurate benefit, and the committee state that the 
goodwill of the Company can and ought to have been upheld by a 
vigorous commercial policy rather than by endless procedure in the law 
courts. They consider (par. 18) that the future success must depend 
upon the operations being conducted on a sound commercial basis, and 
the’ production of the best quality at the lowest cost, with a view to 
large popular sales ata fair margin of profit. To the ueglect of this 
elementary, business principle, and to the unwise policy of relying too 
exclusively upon a protected monopoly, the misfortunes of the Com- 
pany are largely due. The committee approve the reduction of prices 
made in June, 1900, and believe it will be necessary to move further in 
this direction, and to revise the present selling arrangements. Com- 
petition and infringement can be more effectually checked by popular- 
izing the mantles. The committee have been carefully into the cost of 
production but do not think it wise to give particulars of this in a pub- 
lished report, but they believe that under improved organization and 
proper management the present output could be more than doubled. 
After reviewing the details of management, and interests in other en- 
terprises at full length, the committee quote the opinion of Mr. Geo. 
Livesey that the future of the gas industry depends upon the increased 
employment of gas for cooking and heating and upon the more ex- 
tended use of incandescent mantles for lighting, and advocate that as 
far as possible the policy of the Welsbach Company should be in co- 
operation with that of the great gas companies. 
The reply of the directors is decidedly antagonistic to the committee, 
and an attempt is made to discredit their recommendations, while they 
are also blamed for hampering the daily operation of the Company. 
The shareholders are freely given to understand that while the advice 
of the committee is of no practical value the affairs in many respects 
have been kept at a standstill during the time occupied by their investi- 
gation, and the directors endeavor to show, as is only natural, that they 
are quite able to conduct the affairs of the Company without the help of 
an advisory committee. The greater portion of their reply is, of course, 
of particular rather than of general interest, but their answer to the 
suggestion of a more friendly attitude towards the gas industry is re- 
markable, and serves to some extent to explain their actions in the past. 
Their opinions on this head are so extraordinary that they must be 
quoted in full: ‘‘It is to be regretted that no member of the committee 
has had any experience of a practical nature in gas enterprise, and 
especially in incandescent lighting; for otherwise they would have 
known that experience has shown that the attitude of most gas com- 
panies to all forms of gas economies has been one of either active or 
passive hostility. The directors cannot too strongly deprecate the sug- 
gestion that the Company should place its interests mainly in_the hands 
of the gas companies who would neither push sales or recommend 
mantles, except to increase the consumption and sale of gas in competi- 
tion with the electric light, and then only on their own terms. The 
goodwill of the Welsbach business depends upon the govdwill and 
active co-operation of the gas trade as distinct from the gas companies.” 
The directors of the Welsbach Company seem to suspect the gas com- 
panies, and to think that they also desire to raaintain the price of their 
commodity by artificial means, and in this respect they exhibit an ig- 
norance of fact that is simply ludicrous when compared with ‘ exper- 
icnce of a practical nature in gas enterprise,” which it may be assumed 
they claim to possess. The chief form of ‘gas economizer” is a low 





nary meeting of the shareholders, to be held in a few days, and as the 


price, and gas companies, so far from exhibiting either passive or active 
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stil: ty towards low prices, have long since recognized the principle 
recon mended by the committee, but repudiated by the directorate, of 
sellin at the lowest possible price. The prosperity and stability of the 
gas i dustry in England may be said to date from the time when, thanks 
to ef! cient legislation, watered capital became a practical impossibility, 
and « similar experience is awaiting the Welsbach Company. But one 
is tepted to inquire further as to why the directors should be willing to 
do anything to concihate the trade, while they ignore ‘‘ the companies.” 
Gas companies are very large customers. The quantity of mantles re- 
quired for public lighting only is notinconsiderable. In addition to this 
many gas companies are undertaking maintenance; and it would be 
interesting to know how much of the rapidly increasing sales, the credit 
for which the directors are not averse to ascribe to their own superior 
management, is due to the companies and ‘the trade” respectively. 
But vas companies are not in the position of being able to prosecute users 
of oi! or electricity for infringement; and, therefore, they call for a 
cheap mantle, and will eventually have it—from the Welsbach Com- 
pany, perhaps, if the advisory committee carry their points, if not, from 
other makers. The ‘‘ trade,” on the other hand, being entitled to dis- 
count on all materials sold, have no special anxiety for a cheap mantle. 
So a reasonable explanation of this remarkable preference for ‘‘ the 
trade” rather than ‘‘ the companies” is that the former are not likely 
to worry for reduced prices while gas companies, most of whom under- 
take maintenance in one form or another, are likely to ask why they 
should be expected to pay twice as much as is charged in other countries. 
The directors are like ostriches burying their heads in the sand and 
‘their practical experiences in gas enterprise” dates about half a cen- 
tury back. The advisory committee have a better grip on modern con- 
ditions of business. No other manufacturers of gas appliances have 
found it necessary to draw invidious distinctions, or to attempt to win 
the favor of ‘the trade,” and the directors are badly advised in going 
out of their way to make reflections upon a good, substantial line of cus- 
tomers, who, whatever their failings, are usually able to earn some- 
thing for the shareholders. 

The weather prophets have again proved to be wrong, which 1s no 
unusual thing. We were led to expect a very severe winter, and about 
the beginning of last month it seemed likely that these anticipations 
would be fulfilled. A few days before Christmas, however, a change 
came, and since then all frost has disappeared, the south wind has been 

| blowing, and the climatic conditions more like April than January. The 
effect on sales of gas and of coke is very marked. Both were booming 
while the frost was on, but are now very quiet, and we again have ‘a 
marked illustration of the connection between the state of the ther- 
iometer and the demand for gas, and it is evident that the extended in- 
troduction of the gas fire is responsible for creating sudden andjunlooked- 
for variations in the daily consumption to the extent of 20 per cent. or 
so, and for increasing the anxieties of the gas works manager in a like 
proportion. Most of us would, if we had our choice, take the severe 
weather after Christmas. But when it had come, and all the machinery 
was put into, operation to meet it, we would rather that its force was 
expended and done with, than that it should depart for a few weeks, 
only to return as suddenly as it went away. These variations also sug- 
yest un important consideration with regard to the extended use of gas 
for fuel. The convenience and efficiency of gas for this purpose are 
generally admitted, but on account of financial considerations the present 
applications of gas as a fuel are of a fragmentary and limited kind. 
The price is such that it canaot compete with solid fuel except under 
special circumstances, such as intermittent use, or where the services of 
an attendant to look after the coal fire is required, or in offices and 
drawing rooms where the frequent presence of domestics is an incon- 
venience, But if, under the present condition of a very partial use of 
gas for heating, the variations in the height of the mercury in the 
barometer from day to day are sufficient to affect the consumption to 
the extent of 20 per cent., what may be expected if the prophecy, oft re- 
peated, is fulfilled and gas is sold at a price that secures its general 
aloption in place of solid fuel? Under such circumstances, what would 
»e the difference in demand, expressed in percentages, in the third week 
it December, when clear, frosty weather prevailed, and the compara- 
lively mild weather experienced since the beginning of the new 
year 
The present condition cannot be handled comfortably with less storage 
than that equivalent to 24 hours’ maximum demand, and how many 
hou storage would be required for a universal gaseous fuel. Or to 
put te matter another way, the demand, during a week of exceptionally 
cold \\ eather will amount to goth of the total annual consumption, and 
inde the new conditions would come nearer to ;,th. Itis evident that 
“ver, large storage reserve would be indispensable to reliability of sup- | 


ply, and that, if storage was dispensed with, as has been proposed, a 
generating plant equal to the maximum demand would be of such mag- 
nitude as to represent three times the actual annual production, and 
would, therefore, be on the slow working during the greater part of the 
year. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
— 

Mr. J. F. Porter, President of the Alton (Ills.) Gas and Electric 
Company, informs us that his Company is in the market for a double 
lift gasholder, of about 100,000 cubie feet capacity. Communications 
respecting this may be addressed to Mr. Porter. 


THE syndicate headed by Messrs. Bertron & Storrs, of this city, has 
secured by purchase the properties of the Leavenworth (Kas.) Light 
and Heating Company, and will hereafter operate the same. The 
works will be rebuilt, and the gas manufacturing division of the enter 
prise has been putin charge of Mr. Robert C. Calhoun, formerly at 


Bay City, Mich. 


AT the annual meeting of the stockholders of the Houston (Tex.) Gas 
Light Company the following officers were elected: Directors, T. W. 
House, T. H. Scanlan, Henry 8. Fox, James A. Baker, Jr., and J. B. 
House; President, T. W. House; Vice-President, T. H. Scanlan; See- 
retary, Treasurer and General Manager, John Shearn; Superintendent, 


J. H. Fitzgerald. 


THE formal transfer of the Pontiae (Mich.) Gas and Electric Com- 
pany to the Pontiac Light Company, which is controlled by Messrs. H. 
D. Walbridge, W. H. Morgans and their associates, has been made. It 
has been determined to put the selling rate at $1.25 per 1,000 cubic feet, 
prompt payment to entitle the user to a rebate of 25 cents per 1,000. 
The concession is to take effect May Ist. 

Mr. HERBERT 8S. SHAW, Treasurer of the Webster (Mass.) Electric 
Company, and Manager of the Peoples Light and Power Company, of 
Danielson, Conn., has been appointed Manager of the Spencer (Mass.) 
Gas Company. 





AT the annual meeting of the Cicero (IIls.) Gas Company no change 
was made in the executive management. 





THE Western Gas Construction Company has just closed a contract 
to instal for the Detroit City Gas Company the necessary exhausting, 
tar extracting, washing and scrubbing apparatus for a coal gas plant 
up to a per diem output of 1,500,000 cubic feet. The Western Com- 
pany’s system of condensation is to be employed, and it will include 
the Holmes ‘‘ New ” rotary scrubber. The ‘‘ Westerners” say that this 
outfit will be the most up-to-date coal gas plant in the United States, 
when finished. A third order for duplex purifiers has also been placed 
with the Construction Company for two 20 by 24 by 11 feet 6-inch 
boxes operated by the Western duplex valve. It will also furnish «11 
of the iron work for 32 benches of 9’s and 8 benches of 6’s. 





AT a recent meeting of the New Orleans (La.) Gas Light Company 
the following Directors were elected: A. H. Siewerd, R. M. O’Brien, 
Aldin McLellan, A. Baldwin, A. B. Wheeler, D. M. Kilpatrick and 
John Stumpf. 





AT a special meeting of the shareholders of the Rockville (Conn.) 
Gas and Electric Company it was voted to issue $25,000 additional 
cumulative 6 per cent. preferred stock. The proceeds of the issue are 
to be employed to retire the floating indebtedness. 


BILL No. 175, New York Assembly, declares that it shall be a mis- 
demeanor for any person or corporation in the city of New York to ask, 
demand or receive a deposit of any sum as security for gas or for 
security for meters. 


‘““W.G. M.” is informed that the annual meeting of the Washington 
(D. C.) Gas Light Company will be held at™ioon of the 3d prox. 





A CORRESPONDENT informs us that Mr. W. A. Bixby, Manager of the 
Decatur (Ills.) Gas and Electric Company, has been appointed engineer 
to the Peru-La Salle (Ills.) Gas Light and Power Company, which 
properties were recently purchased by the owners of the lighting com- 
panies in Galesburg, Danville and Champaign, Ills. It has been de- 





cided to purchase a site whereon to construct a complete, new modern 
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gas works and an electric lighting station, and Mr. Bixby is now en-| 


gaged in preparing plans for a combined coal and water gas generating 
system of a capacity up to 300,000 cubic feet per diem. The apparatus 
will include a complete set of exhausting, condensing, scrubbing and 


purifying vessels, and a storage holder to rest in steel tank, up to re-| 
In connection with the La Salle better- | 


taining 100,000 cubic feet. 
ments, Mr. Bixby is considering the installation of a water gas plant at 
Danville and Champaign, and the proposition also covers a holder of 
100,000 cubic feet capacity for the first named place. All the named 
properties are within a radius of 100 miles of Decatur, where Mr. Bixby 
will retain his headquarters and continue in the management of the 
Decatur works. 





REPRESENTATIVE LEAHY, of Boston, has put before the Massachusetts 
Legislature a bill which directs that ‘‘ No gas company doing business 
within the commonwealth, or hereafter to be organized, shall require a 
deposit of money or other thing of value as a guarantee of the payment 
of any bill for the consumption of gas.” 





THE Business Men’s Association, of Ithaca, N. Y., is urging the ad- 
visability of purchasing the plants of the local gas and water com- 
panies for operation on municipal account. 





THE Kansas City, Mo., Gas Company has paid into the city treasury 
the sum of $7,208.87, which sum represents 2 per cent. on the Com- 
pany’s gross earnings for the 6 months ended December 31, 1901. 





“T.S.J.,” writing to the JouRNAL under date of the 21st inst., says: 
‘‘T note your reference in the issue dated’ yesterday to the application 
made by the Cuyahoga Gas Light Company for the right to supply gas 
in Collinwood, which is in reality a suburb of Cleveland. Other appli- 
sants for the franchise were in the field, and I think I am safe in say- 
ing that the action of the Council granting the right for the district to 
the Cleveland Gas Light and Coke Company will be sustained. The 
Cleveland Company agrees to supply gas in Collinwood at the rate of 
70 cents per 1,000, and to pay into the village treasury the sum of 6} 
per cent. per annum on the gross receipts. The franchise is to run for 
25 years, and it is stipulated that the placing of the main pipes shall be 
commenced not later than May- 15th. 


Mayor LLEWELLING, of Harvey, Ills., has signed the franchise un- 
der which Mr. Clarence H. Geist, of Blue Island, Ills., is authorized to 
supply gas in the named place. The franchise is to run for 40 years. 
Ordinances of a similar nature have been secured by Mr. Geist for the 
supplying of gas to the residents of Blue Island and Morgan Park. It 
is stipulated that gas must be supplied through 8 miles of mains, con- 
nected with a suitable manufacturing plant, which latter must be com- 
pleted within 15 months from the signing of the grants. Geist’s plan is 
to erect a works on the Little Calumet river, near Harvey, to supply 
the entire district, a separate holder for the Morgan Park section hay- 
ing been arranged for. He also declares that in time he will pipe gas 
from Harvey to Chicago Heights, which place is 10 miles south of the 
first named. In thatstretch he will be able to put gas in the intervening 
hamlets of Hazle Crest, Homewood and Flossmoor. 





Mr. Joun J. Cummins, General Manager of the Syracuse (N. ae 
Lighting Company, has planned notable improvements on the gas and 
electric lighting plants of that city, which recently have come under the 
complete control of those heretofore in ownership of the Gas Company. 
It is thought that the new construction (as between manufacturing plant 
and main extensions) will involve an expenditure of $300,000. 





THE works of the Indianapolis (Ind.) Gas Company are to be recon- 
structed, under plans prepared by Mr. James Somerville, whose ability 
to direct successfully an operation of the sort underway may not be 
questioned. We understand that the plant (its model will likely be of 
the combined type) will be up to an output of 5,000,000 cubic feet per 
diem, One item in the construction is a holder, rated to retain not less 
than 3,000,000 cubic feet. 





THE franchise of the North Jersey Gas Company, which was formed 
for the purpose of supplying gas in the district of Paterson, N. J.. and 
places contiguous thereto, has been annulled by virtue of a decree made 
by Judge Dixon, of the New Jersey Supreme Court. The concern had 
a nominal capital of $1,000,000, but it was shown on the trial hearing 
that the paid-up capital amounted to $250, 


| Cal., for the right to there operate a gas works. 
S S 











F. O. Frazier and others have applied to the authorities of Redo 





AT. the annual meeting of the shareholders in the Newburyport (M 
Gas and Electric Company, no mention of a pending change in 
ownership of the concern was made, A semi-annual dividend of 2 
cent. was declared, and the officers elected were: Directors, Wm. | 
Johnson, L. B. Cushing. T. C. Simpson, Samuel March, E. P. Dowd 
N.N. Jones and D. D. Tilton; President, W. R. Johnson; Clerk 
Treasurer, D. D. Tilton. [ 





In the changes that have occurred in the management of the W 
mantic (Conn.) Gas and Electric Company, through purchases mad: 
vapitalists heretofore not interested in its fortunes, the following ex: 
tive management is reported: President, Jas. F. Church; Secret 
Edward F. Evans; Treasurer, George F. Lewis. Mr. Evans is in charg: 
of the manufacturing divisions. 





IT seems to be a settled fact that the Rivershore Gas Company, w! 
supplies gas to the boroughs of Riverton, Palmyra, Riverside 
Moorestown, N. J., 
and Traction Company. 


is to be absorbed by the South Jersey Gas, Eleciri: 





AT the annual meeting of the South Jersey Gas, Electric and Tri 
tion Company, of Trenton, N. J., the following officers were chos 
Directors, A. R. Kuser, T. N. McCarter, Wm. J. Bradley, Uzal |! 
McCarter, F. F. Dryden, Jno. L. Kuser, W. J. Thomson, J. J. Bui mi 
leigh, H. W. Johnson, Charles Watson, Frank Bergen, Thos. C. Bar 
Barker Gummere, F. O. Briggs, H. C. Moore, Richard Stockton, .J. |] 
Blackwell, Wm. L. Elkins, Jr., Stephen Peabody and Robt. C. Pruy: 
President, A. R. Kuser; Assistant to President, Richard Stockton 





aa 

Vice-President, William J. Bradley; Treasurer, Charles G. Cook—tlic 

latter, who was formerly Assistant Treasurer, succeeds Mr. McCarter 

as Treasurer, who has accepted the appointment of counsel to the Com 
pany. , 
THE plans for the reorganization of the Gas and Electric Company, Pr 
of Bergen county, N. J., are in a forward stage. It is likely that Mi é' 
Edwin Gould will be elected President of the reorganized corporation, Jor 
which is to be known as the Bergen Company. The liabilities of tl: rn 


original concern are thus stated: Common stock, par value, $2,000, 00 
first mortgage bonds, $1,500,000; debenture bonds, $600,000; floating Me 





indebtedness, $100,000. There has been no friction whatever so far | Mu 
tentative arrangements for the rehabilitation of the property. » 
Ne 

At the annual meeting of the Williamsport (Pa.) Gas Company 1x 
following officers were chosen: Directors, H. E. Gawtry, J. B. Bailey, “1 


H. C. MeCormick, Jno. G. Reading, H. R. Wilson, T. W. Stevens, 
Frank Tilford, F. 8. Male and L. B. Gawtry; President, H E. Gawtr) 
Vice-President, H. C. McCormick; Treasurer, T. W. Stevens; Sec 
tary, L. B. Gawtry. 


ee Sta 


Ir looks that Deadwood, South Dakota, is to have a gas plant. [| 
any event a franchise for the Black Hills Gas, Light and Fuel C ‘7 
pany has been granted to Messrs. C. T. Tenny, C. J. Colby, Jno. lt. 





Wilson, Neil McDonough and R. P. Stewart. They declare that a sit Br 
for the works has been purchased and that gas will be in use in De d 
3a 
wood by July 1st. 
2 : Bil 
Tue Hudson County (N. J.) Gas Company has been authorized by 11 
authorities of Fort Lee, N. J., to place its Ynains in the streets of that B 
borough. er eee 2 oe 
At the annual meeting of the Waynesboro (Pa.) Gas Company ‘/i¢ ” 
officers elected were: President, W. H. Brown; Treasurer, J. M.Wo!'! Ca 


Secretary and General Manager, T. B. Smith; Superintendent, J. \ 
Stickell. 


ee ( 


Tue American Blower Company, of Detroit, Mich., recently pro 
duced a fan of unusual dimensions to be used in a mechanical dru! ( 
installation. It is intended for producing forced draft in a boiler p! 
of 10,000-horse power, and does away with the use of a chimney. | 
fan will be used in connection with Roney stokers, the fuel emplo) 
being anthracite buckwheat No. 2. It has a wheel 18 feet in diamet: 
inclosed in a housing constructed of steel plate and beams, standing »' 
feet high. 


Mr. A. H. Payson, formerly Vice-President of the San Francis: 
Gas and Electric Company, is now acting President thereof, vice Mr. / 
B. Crockett, resigned, 
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The Market for Gas Securities. | 


sical 
ere Was quite an upward move in Consoli- 
| 
recorded. The closing to-day (Friday) was 
made at 217 to 2185. Gossip, or tattle, or chat- 
ter, according to one’s taste for light speeches, 
is busy with the thought that the deal between 
he ‘inancial giants for control in the Brooklyn 
Union Company is again in the warm stage. 
This is more apparent than real, for were the 
negotiajions near the concluding point, Brook- 
Union would be at least 50 points higher 
those quoted for it to-day—213 to 217. 


eoples, of Chicago, is again above par mark, 
Washington (D. C.) 
dropped a trifle of 10 points in the week. 
Baltimore holds its own, and Cincinnati Gas 
and Eleetrie is bid 100}, even in the face of the 


and Laeledes are strong. 


proposed issue of another million of stock at 
par. The American Light and Traction Com- 
pany has declared a dividend of 14 per cent. 
nm its preferred stock, for the quarter ended 
the 3ist ult. It is payable February 15th. The 
sitiation in San Francisco remains decidedly 


mixed, 





Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer tn Gas Stocks, 
16 Watt Street, New York Crry. 
JANUARY 27. 


ee Allcommunications will receive particular attention, 
i2” The following quotations are based on the par value 
of $100 per share, 


N. ¥. City Companies. Capital. Par. Bid. Axrked, 


yonsolidated ...........+006 $73,177,000 100 217 = 218% 
Central Union, Bonds, 5’s. 3,000,000 1,000 109% 111 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 ; 

= 1st Con. 5's... 2.300.000 1,000 115 118 
Metropolitan Bonds 658,000 os 108 112 
WOW <caancasecces sebeces 3.500.000 100 310 B15 

Bonds ....... ° 1.500.008 1,00¢ 1% 102 
Municipal Bonds............ 750,000 


New Amsterdam Gas Co. .. 

Bonds, 5°S seseseeeseveee 11,009,000 1,000 10916 10034 
Northern Union, Bonds, 5's. 1,250,000 1,000 106 108 
New York and East R'ver. 


Bonds 18t5'8.........+6. 3,500,000 1,000 lll 115 
lat Con. 5°n ...... 1,500,000 wa 109 111 
Richmovd Co., 8. Ll... ..... 348,650 50 100 
: Boeds; .... ee 100,000 1,000 103 ‘ 
Btandaee, . sscccsce ecccccccs 5,000,000 100 130 125 
Pregeenees ... sexs «0% ++» 5,000,000 100 150 155 
Bonds, Ist Mortgage, 5°s 1,500,000 1,000 118 
YonWetit: ixecescsucmes peeve 299,650 500 120 
Uut-of-Town Compantes. 
Brooklyn Union ......... «+» 15,000,000 100-213 217 
"7 “Bonds (5’s) 15 000,000 1,000 9 11914 
Bay StaW6 Snsavsccuchececs 50,000,000 50 ig 44 
. Income Bonds..... 2,000,000 1,000 75 
Binghamton Gas Works... . 450,000 100 28 30 


lst Mtg. 5’s. ... 20. 
Bostuu United Gas Co.— 
st Series S. F. Trust... 


2d “ “ “ 


509,000 1,000 93 6 


7,000,000 1,000 82 85 
3,000,000 1,000 47% BO 
5,500,000 100 8% 10 
Bonds, 5’s 5,250,000 1,0v0 79 BUL4g 
Capital, Sacramentc........ 500,000 50 or 35 
GORGES CO Wins 8s: .dccves 150,000 1,000 
Central San Franeisco .... 2,000,000 e 106 108 
Chicago Gas Co. Guaran- 
eed Gold Bonds........ 7,650,000 1,000 104 104%4 
c nnati Gas & Elec. Co.. 29,500,000 100 10044 101% 
abus (O.) Gas Co., ist 


Buffalo City Gas Co. ....... 


“ 


rtgage Bonds.......... 1,500,000 1,000 106 10? 
nbus (O.) Gas Lt. & 

BENGE OO. : cuaceskeas deh 1,622,750 100 60 65 
ee eee 4,026,500 100 84 86 
imers, Jersey City 

OOS .. oc teuehen widaa oie 600,090 1,000 102 108 
imers, Toronto... ..... 1,700,000 50 218 225 
olidated. Baltimore... 11,000,000 100 62344 6234 
LOrtwage, 6's........... 3,600,000 o a lls 
hesapeake, Ist 6's. .... 1,000,000 


‘quitable, Ist 6's. ...... 910,000 


} 
| € 





Onsolidated, 1st 5’s.... 


1,490 000 





| Consolidated GasCo.ofN.J. 1,000,000 100 12 14 
Con. Mtg. 5’s...... 380,000 1,000 79 &3 
Yonsolidated G. & E. Co.’s., 
Little Falls, N.Y......c0e- 90,000 100 100 
jer Netee aces ease 75,000 a 100 
Detroit City Gas Co..... eee = 4,825,500 50 89 
Prior Lien 5’s....... 5,603,000 1,000 9944 100 
Detroit Gas Co., 5’s.... .... 381,000 1,000 89 8914 
Wi eidctcadas 16,000 100 94 9116 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 “3 101 
Essex and Hudson Gas Co. 6,500,000 se 34 38 
PONG WO vcadececccanices 2,000,000 - ae P 

ee 2,000,000 - 53 5A 
Grand Rapids Gas Lt. Co. 
4g ee Pry 1,225,000 1,000 102 104 
cecceces TUTTET TTT TT 750,000 2 245 265 
Hudson County Gas Co., of 
Oe reer - 10,500,000 fe 25 a 
Bonds, 5’s...... 10,500,000 - 101 103 
Indianapolis...... ..... seeee 2,000,000 / 60 64 
Bonds, 6’s....... 2 650,000 . 996 Wik 
Jackson Gas Co.......ee008 250,000 50 68 71 
ist Mtg. 5’s........ 290,000 1,000 101 1024 
Kansas City Gas Light Co., 
of Missouri.......... +e... 5,000,000 100 “s 36 
Domes, 166 OW. dcccicccss 3,822,000 1,000 102 104 
Laclede, St. Louis.......... 10,000,000 100 92% 
PR iicescecs deweds 2,500,000 100 108 110 
I hole cisees seine -- 10,000,000 1,000 10846 
Lafayette Gas Co., Ind..... 1,000,000 100 60 
OE awe dade eeccddace 1,000,000 1,000 48 55 
pakianstensne qanene 2,570,000 50 110 120 
Gas & Elec. Co. 
ist Mtg. 6S... ..ce.. 350,000 1,000 10744 109% 
6 per cent. scrip, 
due 1910,.... cove 100,000 25 25 87 
Montreal, Canada .......... 2,000,000 100 182 18434 
Newark, N.J,,Con.GasCo 6,000,000 55 
Bonds, 6°8......seeeee+ 4,600,000 ‘ ; 103 
New Haven......... cocccces 6 OURS 25 300 325 
Nashville Gas Lt. Co........ 1,000,000 100 110 ee 
OORIGRE, COE. o cieccccccséc «+. 2,000,000 7 46 47 
i ccacdsse . “30,000 
Peoples G. L. & Coke Co., of 
Cac iccccss seeveeee 25,000,000 100 10144 101% 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage.... 20,100,000 1,000 an 
2d - 2,500,000 1,000 104 
Rochester Gas & Elec. Co.. 2,150,000 50 88 
Preferred..... cccccccece 29,150,000 50 118 _ 
Consolidated 5’s........ 2,000,000 74 «290 
San Francisco, Cal. ........ 10,000,000 100 44 41% 
4 ? 
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GAS AND WATER PIPES. 
M. J. Drummond & Co., New York City......... 132 
R. D. Weed & Cox, Pits Pils. . ceccceccseccese 1 
Warren Foundry and Machine Co., New York City i 
Donaldson Iron Co., Emmaus, Pa ] 
Christopher Cunningham, Brooklyn, N. Y....... . 128 
GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., N. Y. City. 152 
GAS TAPPING MACHINES. 
George Light, Dayton, O 
H. Mueller Manufacturing Company, Decatur, Ills 
GAS COALS. 
Perkins & Co., New York City Coat EA OO Tee 138 
Westmoreland Coal Co. Phils . Pa..... oa 139 
Berwind-White Coal Mining ‘'o., New York and Phila 138 
CANNEL COALS. 
Perkins & Co., New York City 138 
CONVEYORS. 
The Link-Belt Macuinery Co., Chicago. Ills... 139 
The Western Gas Construction Co., Fort Wayne, Ind 148 
The Jeftrey Manufacturing Co., Columbus, O. 138 


GAS ENRICHERsS. 


Standard Oil Co., New York City 3 
The Sun Oil Co., Pittsburgh, Pa 139 


COKE CRUSHERS. 
C M. Keller, Columbus. Ind ‘ ‘ 139 
The Jeffrey Manufacturing Co., Columbus, O. ; 18 
STEAM BLOWER FOR BURNING BHREEZ. 
H. E. Parson. Brooklyn. N. V 132 
The Connersville Blower Company, Counersville, Ind 145 
GAS GAUGES. 
The Bristol Co., Waterbury. Conn , 138 
GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City 137 
Isbell-Porter Co., New York City................- 142 
R. D. Wood & Co., Phila., Pa......6--.08. -- 142 


CEMENTS. 
C. L. Gerould, Galesburg, Ills .........-..-++++- 136 
RETORTS AND FIREBRICKS, 


J. H. Gautier & Co., Sersey City, N. J............-. 136 
Adam Weber Sons, New York City ne ee 136 
Laclede Firebrick Mfg. Co., St. Louis, Mo. 13 

Cyrus Borgner, Phila., Pa....  ...+ «+ «++ 13¢ 
James Gardner, Jr., Co., Pittsburgh, Pa... .....- 126 
Henry Maurer & Son, New York City.... ahd 136 
Baltimore Retort and Firebrick Co., Baltimore, Md 136 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 136 
Brooklyn Firebrick Works, Brooklyn, N. Y.......+.++++: 136 





cooscces db 


Missouri Firebrick Co., St. Louis, MO........+4++ 
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REGENERATIVE FURNACES. 


Bartlett, Hayward & Co., Baltimore, Md..............055 14) 
Fred. Bredel, Milwaukee, Wis............sseseeeesseecees 130 | 
J. H. Gautier & Co., Jersey City, N. J.......00.--.seeeees 136 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 136 
Adam Weber Sons, New York City............ceecseeees 136 
Laclede Firebrick Mfg. Co., St. Louis, Mo.... cone 136 
Missouri Firebrick Co., St. Louis, MO.......cssseeeseeees 136 
8. D. Merton & Co., St. Louis, M0.......seceecss seeecees 136 


SELF-SEALING MOUTHPIECE DOORS, 


Isbell-Porter Co., New York City.....cssccccsesccccsccces 142 | 
Continental lron Works, Brooklyn, N.¥......cseseesseees 142 | 
Logan Iron Works, Brooklyn, N. ¥......ssccsscsccescecs 144 
Bes De FORE GO, FR Di iiskcncncsccniccvocsccessves 142 
CHIMNEY CONSTRUCTION. 

Adam Weber Sons, New York City.....ccs..csseess coos 136 
INCANDESCENT GAS LAMPS. 
Welsbach Company, Gloucester, N.J.......-.sceeeeeces- 134 
General Gas Light Company, Kalamazoo, Mich.......... 127 | 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 129 

BURNERS, 
DD io no ico neha pienso rcvetscsosseds 129 
Wm. M. Crane Co., New York City... .....ccccscscces-ees 129 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 129 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn ............. 129 
STREET LAMPS. 

Welsbach Street Lighting Co., New York and Phila..... 134 
Thee. T. W. Minor, Mow Wark Cys. cccvocccccccccccccscs 1D 
PURIFIERS, 

Bs Dy, BROWR BOs FU BO is cciecescccccsccocsesgeces 142 
Beacey Mig. Co., Cimalematl; Oisicccrccccccceccesprcccses 137 


PURIFYING MATERIALS, 
Connelly Iron Sponge and Governor Co., New York City 137 


(Continued on page 127.) 





Position Wanted 
BY, PRACTICAL YOUNG MAN, 


Twenty-seven years of - Understands laying mains | 
and services ; setting, testing and repairing meters ; con- 
at gas stoves; making lead connections ; 

and all k 

sorts of 


fittin 
inds of complaint work; also, the adjust ng of aft 


Address, ** ST. A.,’’ care this Journal. 


Situation Wanted 
EXPERIENCED MANAGER, 


Thoroughly familiar with every department of 
the business. coal or water gas, desires situation. 
Young man ; capable and energetic. 

1390-2 Address, ‘‘ PROGRESSIVE,” care this Jourpal. 





gas appliances, Competent in the manufacture | 
8 <a uting divisions of gas works, Best of references. | 


WANTED, | 
A Competent Superintendent, | 


To take charge of the coal gas works at Leb- 
anon, Pa., sending out from 12 to 15 million 
cubic feet per annum. No other need apply. 
The applicant must present himself person- 


‘ally, with his credentials, 
1390-tf 








WANTED, 


A Works’ Superintendent 


For a coal gas plant of 50,000,000 output. | 
Must understand ammonia concentrator. | 


Address, MOHAWK GAS COMPANY, 
1390-I SCHENECTADY, N. Y. 


WANTED, 


A General Manager for a Gas and 
Electric Light Plant. 

Must have a knowledge of water gas 
manufacture, and be conversant with 
office work. Address, giving experi- 
ence and stating salary desired, 

1389-2 “ E. L. §.,” care this Journal. 


WANTED, 


Either One or Two Small or Medium 
Sized Second-Hand 


PURIFIERS. 


























Send particulars and prices to 
7. LITTLEHALES, 


SYRACUSE, N. Y. 


WANTED, 


Second-Hand Apparatus, as follows: 


| 
} 
| 





1389-4 








4 Purifier Boxes, about 8 feet by 8 feet by 2& feet. 
1 Five-foot Station Meter. | 
1 Set Water Gas Apparatus, 4 feet or 44 feet. | 


$ 


WANTED, 


Meter Repairer and Gastitter 
For Gas Company in lino is. 


Apply, stating age, experience, and ¥ 


wanted, to « GAS,” 
1390-2 Care this Jou 


ra 
eS 








FOR SALE. 


Ironwork for Two 
Benches of Sixes. 
Address, 


PULASKI GAS LIGHT CO. 


1889-2 LITTLE ROCK, Akk 











FOR SALE. 
200 Three-Light Meters. 


Will be delivered, either in present condition 





or after repairing by McDonald, 


Address, MOHAWK GAS COMPANY, 


1390-4 Schenectady, N. Y 


IN THE MARKET. 


———<— 








WE PURCHASE: 
Gas properties, 
Electric light properties. 
Street railway properties. 
Also desirable franchises. 
W. R. FABEN CONSTRUCTION CO. 


1383-tf 317 St. Claire Street, Toledo, 0 


MRS. HELEN ARMSTRONG, 


Teacher of Cookery. 











bese Courses Prepared for Cas 


Companies. 


159 W. 66th St. St., Chicago, Ills. 





Refers, by permission, to aioe, tothe following gas companie 


for whom such lectures have been given: 


Send full specifications, plans and price, with date of deliv- 
ery. Address, 
“STANDARD,” 

1378-tf Care this Journal. | 


NASHVILLE, TENN. MACON, GA. 
SHREVEPORT, LA COLUMBUS, GA. 
SALEM, 0. NEWPORT NEWs, VA. 
PENN YAN, N.Y. LEXINGTON, 








LLOYD CONSTRUCTION CO., 


SUITE 76, HOME BANK BUILDING, 


DETROIT, MICH. 


We announce to the Gas Fraternity that we have entirely severed the con- 
nection with which we have been identified before the Gas Public for the past 
10 years, have organized the above Company with ample capital and facilities, 
and offer a complete line of approved COAL GAS and WATER GAS APPARATUS. 

Our designs are being prepared under our immediate supervision and based 
on our long practical experience in 

MANUFACTURING, INSTALLING and OPERATING gas apparatus. 


We shall be pleased to submit plans and specifications, and solicit inquiries. 


LLOYD CONSTRUCTION 


GORDON W. LLOYD, President. 
ERNEST F. LLOYD, Vice-President. 





ALFRED G. LLOYD, Contracting Agent. 


Cco., 








—_—— 
— 


44 Sd WG 
= » ee 
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THE J. DOBSON coop AUDIT co., 
PUBLIC ACCOUNTANTS AND AUDITORS. 
Accounts of Mercantile Firms, Banks, Railroads, Gas and Elec- 
tric Companies. Executors, Trustees, Assignees, Re- 
ceivers and Corporations, thoroughly and con- 
fidentially examined and reported upon. 

Special Books Planned & Opened for Gas & Electric Co's 


Telephone, 4345 Cortlandt. ' 128 Broadway, 
Cable Address, ** Bevel,’ New York. | NEW YORK. 











CHAS. CREIGHTON & SON, 


IRON WORKS. 


GAS DEPARTMENT, 
JAS. R. FLOYD, Sr., Manager. 





WORKS: 
155th St., 8th Ave., Harlem River 


Office of JAS. R. FLOYD, Sr.: 
241-243 West 23d St. 


Telephone, 
218 Highbridge 


Telephone, 
3260 Eighteenth St. 





\/ . *, »19R 
(¢ nncialind from poy 126.) INVENTIONS FOR EUROPE. 
Ludlow Valve nantesbeee Co Troy ae 128 Engineers of standing and acquaintance in Europe are de- 
R. D. Wood & Co.. Phila.. Pa yi O ee Pee 142 sirous of securing the handling of some good inventions 
Continental rn Works, Brooklyn, N. Y tee ee Wt 143 aleend. ~ Lyme pi as me —_ the manne agg of 
The P. H. & F. M, Roots Co., Connersville, Ind.......... Ee oy pape. <terionee 
Isbell-Porter Co., New York City..........ssecesseesesees 142 1345-tf — i aeenie : we 
The Western Gas Construction Co., Fort Wayne, Ind.... 148 nc whoa sceish teint lhe aia 
Kerr Murray Mfg. Co., Fort Wayne, Ind. ...... cocecccece 140 
EXHAUSTERS. 
The P. H. & ¥F. M. Roots Co., Connersville, Ind.......... 131 j 
Isbell-Porter Company, New York City......... cocccoses 148 L 
Connelly Iron Sponge and Governor Co., New York City 137 M 
Kerr Murray Mfg. Co., Fort Wayne, Ind.........sesee08+ 140 N se F 7 P a E R $ 
The Connersville Blower Company, Connersville, Ind... 145 Foot of 1 th St & East River New York 
ELECTRICAL APPARATUS. “ : 
Wm. Henry White, New York City.......000..--seeeeese 143 MANUFACTURERS OF 
ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City.......... 128 GAS APPARATUS. 
PURIFIER SCREENS. Complete Works Erected. 
John Cabot, New York City.........065 Sacccueldciesecsee 00 
GAS STOVES. 
American Meter Co., New York and Philadelphia........ 1383 | FREDERICK W. FLOYD, Engineer. 
Maryland Meter and Manufacturing Co., Baltimore, Md. 146 
Keystone Meter Co., Royersford, Pa........ seceseeseees 14646| = a — 
Nathaniel Tufts Meter Co., Boston Mass............- eee 146 
Detroit Stove Works, Detroit-Chicago...........sseeseee0s 91 
mor WATEE MEAuEAS. THE ECONOMICAL 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 127 
casiouDe TANKS. GAS APPARATUS CONSTRUCTION 
Ja Fs WrMeOnO,, PUOGMIEN IEG Bla 6 cdcuckcécsccechccs: scene 141 
amie OMPANY, LIMITED 
Bartlett, Hayward & Co., Baltimore, Md............006 141 ‘ 5 
Continental Iron Works, Brooklyn, N. Y..... saevasnsous 142 
Deily & Fowler, Philadelphia, Pa..... @ Seeseeses goecceses 144 + ° 
Davis & Farnum Mfg. Co., Waltham, Mass......... voces 1 Engineers and Builders of 
Kerr Murray Mfg. Co., Fort Wayne, Ind........sceeeee0: 140 
Stacey Mfg. Co., Cincinnati, Ohio.........sssssssseseses us| Water and coal gas appar- 
R. D. Wood & Co., Philadelphia, Paw.cscccccccces ccccces 142 
Logan Iron Works, Brooklyn, N Y......... evs ebeesdonas 144 d | 
Riter-Conley Mfg. Co., Pittsburgh, Pa..................- 143 atuses an genera gas 
& 
STORAGE TANKS. k h ry 7 8 
Christopher Cunningham, Brooklyn, N. Y...... ....00.. 128 wor S mac ine . "5 - - 
AUDITORS AND ACCOUNTANTS. — 
The J. Dobson Good Audit Company, New York City.... 127 
INVESTORS. AMERICAN OFFICES: 
W. R. Faben Construction Company, Toledo, O.. . ..... 126 969 Front Street, East Toronto, Ont. 
BOOKS, ETC. ile oo 
Newbinging’ a Coccccccccccoccccecccoccesccccees 146 
AS Flow COMPuUte;#rs...scscscsccccessesceseces ee 132 . 
Excerpts ore eports of Gas Commissioners 147 LONDON OFFICES: 
irectory of Gas Companies...... 143 ; j 
eeetel sete Labsitiery tandbesis” 148) 19 Abingdon St., Westminster, S. W. 
Poole on Fuels....... Coe rccdovcccceecee 139 lteter 
a | me oecng i astdnn sonceeesveceeyeeds i. 
ractical Han on Gas tngines.. ee recceeee <n : 
Hu - SBibaaeteesad ocsoccesencscoeceecccucces cccceccs 188 CABLE ADDRESS 
BINGOTS. occ ccscccccsee Cocccccee coccccccescecocecocsoccoccs LOO ** CARBURETED’’ LONDON AND TORONTO. 
(RENEE Me 0 teen ae 








INCREASE SALE OF GA 


Y PUSHING THE 


Humphrey Crescent Instantaneous Water Heaters. 


This is our No. 8 Crescent Heater. eee, 









BEATS 

EVERYTHING 

ON THE THE 
MARKET AT BEST 
ANYWHERE ON 
NEAR EARTH. 
THE 


PRICE. 


 —_ >. 
List Price, Nickel Plated, 


$20.00, 


including N. P. Shelf and Bracket. 
Every Heater Guaranteed. 


SEND FOR CATALOGUE AND PRICES. 


PE <a 





The Humphrey Mie, & Plating: Co,, 


FACTORY AND MAIN OFFICES: 


KALAMAZOO, MICH., U. S. A. 





THIS IS THE 


HUMPHREY 
GAS ARC LIGHT 


The 
Best 
Lightin 
the 
World 


FOR LIGHTING 


Stores, 
Churches, 
Halls or any 
large indoor 
areas. 


Guaranteed 
to givea 
greater 
volume of 
light, 
better 
diffused 
and 
steadier, 
than an 
electric arc. 





A 
Complete 
Revolution 

inGas 
Lighting. 


A sample 
lamp sent 
on 30 days’ 
trial to any 
Gas 





Company. 


This lamp ig,thoroughly protected with both Mechanical and 
Design Patents. Imitation of this Design and 
Construction will be prosecuted. 


Manufactured by the 


General Gas Light Go., 
KALAMAZOO, MICH. 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


THE NOVELTY STEAM BOILER WORKS, 


BROOFFK§LYN, N. FY. 














STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 


UTS IMMATERIAL 


Who pays for the service connection, you 
or your customer. It is a waste of oppor- 








AWATER TUBE 


BOILERS. 


HAZELTON 


HIGH PRESSURE 
















Capacity Safety, 
prac “stals tunity, if nothing else, to neglect to use a 
ter Tube Boil- ous Metal 

= ae B-109 MUELLER MACHINE, 
High omy Hazelton Being a special attachment to prevent es- 
te Most Vital Boiler cape of gas while tapping. Beats soap. 

Boiler Company 

te 


Sole Pro- 


H. MUELLER MFG. COMPANY, 














Fastened at prietors : 
One = ps ye Manu- | 
expand an acturers, | B-109. 
cont t - | 
a Rutherford, | DECATU R, ILLS. 
Averting any N. J. 
Possibility o Cable Ad- 
Leakage, dress Tare 
. “ Pai 
to: . 





TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %" to 72”, 


— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


















HOT GAS VALVES A SPECIALTY. 












Send for Catalogue. 
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COME 0 ERTHE BORDER- Into The Realm of GOOD BURNER 


STEWARD “ALWAYS STAND UP STRAIGHT “ 


Y¥ 


oe 
“ALWAYS STAND UP STRAIGHT” 


PTAA 


. 
H 

E 

B 

E 

S 

T 

L 

A 

A 

T 7 ) CENTER-SuPPORT CAP MANTLE. 
1 Se a nk | 

© BURNERS, |e = A BRILLIANT SUCCESS. 
4 

R 

E 

Ss 

. 

E 

W 

A 

R 

D 

T 

| 


ah at ah aie wh on 
. 9 =) 
pPayprnab ap ay ei: 





Guaranteed the Bee rae Gas men everywhere admit the correctness of the Center 
BEST Open-Light fi ay” Support, and have given ALAVA the highest fndorse- 
burner that mon- i 1 oa ment. SUBSTANTIAL INDORSEMENT in the shape of 
ey and skill can * a ‘ orders. If you haven’t done so already it will pay YOU 
make. ot eae at ~~ Lo to investigate. Send for our booklet entitled 66 Center 

tes ee Supports.’’ 





aie a Ee 
ai? a aie 


SEND FOR SAM- 


= . aan The D. M. Steward Mig. Co. 


2D damm mrimp> (os Or SMM 4 


NO CHARGE TO 
GAS COMPANIES 


CENERAL OFFICE AND WORKS: 
STRICTLY HIGH- %; CHATTANOOGA, TENN. 
mane he : New York Office : 107 Chambers St. 
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“THE MINER” 
Globe | 


Street and Boulevard — 
Lamps. | 


Cheapest and Best. | 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 




















GAS BURNERS, 


'o burn a given amount at a stated pressure, made to order. 
Samples furnished. Also, small oil and air valves, slow-feed 
valves for high pressure, and small brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Mercury Gauges. . 


oC. GBFRORERNR c& SON, 
248 North Sth Street, Philadelphia, Pa. 














Practical Photometry, 





WILLIAM M. pet NE CQ@MPANY 
SOLE AGENTS FOR UNITED STATES 
4131-11393 BROADWAY | NEW YORA. 


By William Joseph Dibdin. 












Price, $3.00. 





THE GAS ENGINEERS’ POCKET- BOOK, By teopry. Mt Nenporands thaog 


he Manufacture, Distribution and Use of Coal Gas, and the Construction of Gas Works. PRICE; $3.50. 


A. Ml. CALLENDER & ©0., 32 Pinx 8t.,N.Y. Cry. | | a. M. CALLENDER & Co., 32 Pine Street, New York City. 
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AMERICAN GAS COMPANY 
— GONSTTUCOTS Of Goal Gas Apparatus. 


BASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GHNERAL AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY. 


222 South Third Street, Philadelphia, Pa. 


FAD. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


RECUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 
































SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 








CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


om IOMPRETE GAs WORKS Wm 


~—— 








No. 118 Farwvell Avenue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 
NEW GAS EXHAUSTER. 


Always in the lead. Always anticipating the requirements of 
the trade. Our new Exhauster meets all demands of modern 
gas making and overcomes all difficulties heretofore experienced. 




















OUR GAS atieraneam IS MAKING FRIENDS EVERY DAY. 





mie, pad Bre. betes oe et ga 











P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 





= 


Eastern Office: 


Connelly Iron Sponge ai Governor Co., 
395 Broadway, New York City. 


ii 


ance @as Light Bourual. 
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CAST IRO oN Co 





GENERAL SALES OFFICE, 
NEW YOR 


192 BROADWAY, 
K. 











WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 


New York Office, 160 Broadway. 





Works at Phillipsburgh, N. J. 


WATER AND GAS PIPE, : 


GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. <4 FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
JOHN DONALDSON, Prest.. Betz Bldg., Phila., Pa 

fl Pi n ; | 

EM AUS PIPE FOUNDRY. — pe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. | 


DONALDSON IRON COMPANY. EMAUS, PA. 





MANUFACTURERS or 


CAST IRON PIPE AND SPECIAL CASTINGS. 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








GAS TAPPING MACHINES 










—FOR— 
Drilling and Tapping 
Pipe under Pressure 
WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and | 


Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas | 
Company for Thirty 
uys’ Trial. 


Send for Circulars. 


~~ or 


Geo. Light, 
















Sropper Go. Vf 


108 East 117TH Srt., N. Y. 


R SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING — | 
AND REPAIRS 


DAYTON, 0. | 





Parson’s Steam Blower \ 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 


OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER, 


FOR USING COAL TAR AS FUEL. : 
PARSON’S AIR JET TUBE CLEANER, | 
FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY, 








| H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 





HUGHES’ 
“GAS WORKS,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 


| Ovigunally written a SAML HUGHES, C.E. 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 








| 





| Lighth Edition, Revised, with Notices of Recent Im- 
provements. 








Price, $1.65. 











A. M. CALLENDER & CO., 
82 Pine St.. N.Y. City. 





__ Fae 

Valuation of Gas, 
Electricity and 

Water Works 


FOR ASSESSMENT PURPOSES, 


SECOND EDITION. 








THOS, NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING. 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 
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iy COXs 
CAS-FLOW 
COMPUTER. 


Copyrighties 





a 
« ° 
- s 
< La] 

e 
& 











Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 


Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 


A. M. CALLENDER & CO., 32 Pine St.. N. TY. City. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 

















PUBLIC LIGHTING TABLE. 


FEBRUARY, | 1902. 


, Table No. 2. 
Fable No, 1. NEW YORK 
FOLLOWING THE ‘ITY. 
MOON. || ALL Nien? 
LIGHTING. 
































Day or WEEK. 


Extinguish | Light. Extin- 
_| guish. 








Sat. 5.40 PM 
Sun. | 2} 5.50 
Mon. | 3] 5.50 
Tue. 5.50 5.40 | 5.05 
Wed. | 5| 5.50 6.10 | 5.10 
| 5. 
5. 


20 AM|| 0.05 
4, 10 \ OD5 
5.00 || 5.05 


_ = 
| 
aa | P.M. 
| 
| 

















Thu. 50 6.10 | 510 
Fri. 50 6.10 | 5.10 
Sat. 9.50NM| 6.10 | 5.10 
Sun. | § 6 00 6.00 | 5.10 
Mon. 6.00 6.00 || 5.10 
Tue. 6.00 6.00 |} 5.10 
Wed. |12] 6.00 6.00 || 5.20 
Thu. |13{10.30- 6.00 20 
Fri. 11.40 6.00 20 
Sat. 5 | 12.40 “! 6.00 
Sun. 1.40 5.50 
Mon. 2.40 5.50 
Tue. 31 3.30 5.50 
Wed. |19| 4.10 5.50 
Thu. |20| 4.50 5.50 
Fri. NoL. |NoL. 
Sat. No L.ru\No L. 
Sun. INoL. |NoL. 
Mon. 6.20 pM; 9.20 PM 
Tue. 6.20 10.20 
Wed. |26| 6.20 11.10 
Thu. 6.20 12.10 A} 
Fri. ?/28! 6.20 | 1.10 
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TOTAL HOURS LIGHTING 
DURING 1902. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....238.30 | January. ...423.20 
February...196.20 | February. ..355.25 
, March 2 March.....: 355 35 
| April.......166.40 
| Pe 151.40 
June 














August... 
September.. 
October. . 
November.. 2 
December. . 25 


Total, yr. .2% 


| August ....‘ 


September. .32 

| October 
November ..401.40 
December. .433.45 


Total, yr...3987.45 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 624 Tremont Building. 
CLEVELAND, 809 Cuyahoga Building. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


---- OF AMERICA .... 


cms.  WelSbach System 
ee Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 











POINTS OF MERIT: 


Economical, 
Itis ) Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 





Correspondence Solicited from Gas Companies and Others 
No. 36. Interested in Municipal and Outside Lighting. 











No, 38- 
7 


CH BURNER 


It can be used with all styles 
and sizes of glassware, either 
shades or globes. No further 
necessity to carry a stock of 
different burners for the many 
sizes and shapes of glassware. 


The most practical, éfficient and artistic 
burner yet produced. 


It contains an improved adjustable Bun- 
sen so constructed as to permit of a 
wide range of variations in gas pressure 
without blackening the mantles and 
without an adjustable air shutter. 





GAS COMPANIES AND DEALERS CANNOT FAIL TO APPRECIATE THE MANY SALABLE FEATURES OF THIS NEW BURNER. 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. CHICAGO, ILLS. 
Salesrooms in all the Leading Cities of the United States. 
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Tue STANDARD DousLeE SUPERHEATER 


Lowe Water Gas APPARATUS. 


The capacity of apparatus installed, if operated continuously, is 
sufficient to make more than the entire amount of artificial 
gas annually sold in the United States. 


ThE United Gas Improvement: Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. ‘ncorporated 1890. 


Camas. E. GREGORY aout. Davip R. Daty V. Prest. & Treas. 
D. ABERNETBY, Sec. 


J.H.Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_202 __—_ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


——_202_ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


26a __- 











SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 


A. H. Gutxes, 
President, 


E. L. Ricg, H. A. PERKINS, 


Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N. Y. 


| Established 1854. 


| Proprietors for the U. S., Coze System ot | 





Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK. . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Manufacturers of ¢ 





Inclined Benches. 


Estimates Furnished on Application for Most Successful 
Style of Construction. 


Also for Free-Firing and Full and Half-Depth Regenerative | 
Benches, for Burning either Coal or Coke 
in the Furnaces. 


914, dakticeivhsrmsemn St. Louis, Mo. 














8. D. MERTON. F. R. SELLMAN. 


S.D. MERTON & CO., | 
CONTRACTORS AND FURNACE BUILDERS, | 


ST. LOUIS. 


WE DESIGN AND BUILD 
HIGH GRADE BENCHES. 








Adam Weber Sons, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N.J. 


Office, 633 East 15th St., New York. 





‘Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retorts. 





Designers and Builders of 
Chimneys of Perforated 
Radial Bricks.. 


SCORES ZORGNWE a 
SE ABOVE FACE MASA, 
Fine Brick 


RAND 
Cray RETORTS* 























ISAAC C. BAXTER, President. 


Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277, 
JOHNSTOWN, PA. 


Successor to WiLLIAM GARDNER c& Som, 


Fire Clay Goods for Gas Works. 

















EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y. 
Fire Brick, Tiles, Etc. 
mouthpieces, Te all bench-work joints, lining blast 


(ESTABLISHED 1856.) , 
WORKS, Perth Amboy, N. J. 
Clay Gas Retorts, 

BENCH SETTINGS, 
GEROULD'S IMPROVED RETORT CEMENT 
A Cement of great value for aa retorts, putting on 
furnaces and cupolas. “Trhis cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 


Price List, f.o.b. Galesburg, Ils., or Buffalo, N. Y. 
In Casks, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 7 
In Kegs less than 100 * 


Ag GEROULD, Galesburg, Ills. 


L For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


Parker-Russell 
Mining and Mfg. GCo., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 





Our immense establishment is now employed almost ene 
tirely in the manufacture of 


‘Materials for Gas Companies 


Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Containing 6, 8 or 9 Retorts. 


Coke can be used as Fuel in Furnaces. 





OAKHILL GAS RETORT & FIRE BRICK W'KS 


We have studied and perfected three important points. | 


Half and Full Depth Benches of Our Own Design, 


Cuneo. J. Smits, Prest. J. A. Taytor, Sec. 
A. LaMBLA, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT, BALTiMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies. 








| WALDO BROS., 102 MILK ST., BOSTON, MASS. 


We have Greatly Improved our Recuperators. Coal or | 


Sole Agents for New England States. 








JOHN DELL, 


MISSOURI FIRE BRICK CO,, 





—-s— MANUFACTURERS OF 


ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are mapared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 


@ith Regenerative Furnaces, Constructed to Burn either 
Xs 


“@SRESPONDENCE 


RESPECTFULLY SOLICITED. 


Coal or Coke. Also Plain Benches. 


All Dive 


TY OFFICE: 


t., Continental Bank, {ST. LOUIS, MO; 
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A GAS GOVERNOR, 


Particularly a CONNEHLOIY Gas Governor, 


Is as essential to the operation of a gas works as the Governor of any of our great States is 
necessary to the successful working of one of these political bodies. 








BURLINGTON GAS LIGHT CO, 215 Jefferson Street, / 
Burlington, Iowa, April 8, 1901. ) 
MR. 8S. F. HAYWARD, Mgr. Connelly Iron Sponge and Governor Co., New York : 

Dear Sir: You are at liberty to keep the pressure sheets sent you recently. If my 
testimony would have any weight with your prospective customer, you might tell him 
that all that is necessary to make a CONNELLY Governor just as automatic as the 
charts we send you indicate, 24 hours in the day and 365 days in the year, is to spend 
about a half hour's time each YEAR cleaning it. Yours truly, E. D. CLARY, Supt. 


Mr. Clary is only one of scores of gas managers who find Connelly Governors absolutely Indispensable. We are in 
business to give you all the information you can wish about Governors. 


COuDeLIY Iron Sponge and Governor C6. 


395 BROADWAY, NEW YORK. 














Chollar’s System of Gas Purification. 


THE PURIFIED GAS REVIVES THE FOULED OXIDE. 


Patented in UNITED STATES, CANADA, GREAT 
BRITAIN, FRANCE, BELGIUM, GERMANY, 
AUSTRIA AND HUNGARY. 








NOTICE TO GAS COMPANIES! 


The unauthorized use of any system or method of purification, 
whereby gas mingled with oxygen is made to flowin one general di- 
rection through the purifying mass, and then made to flow through 
the mass in a directly opposite direction, infringes the above pat- 
ents ! 














For Estimates Write 


The Stacey Mfg. Co., 


SOLE MANUFACTURERS, 
CINCINNATI, O. 











PRACTICAL HANDBOOK ON 


GAS ENGINES, 


With Instructions for Care and Working of the Same. 
By G. LInHCKFELD, C.=. 


Translated with Permission ofthe Author, by GEOo. MM. RiICHMOoOon yD, M.B. 


a——__PRICE, $1.00.- 


A. M. CALLENDER & CO., 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. | F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 




















BERWIND-WHITE COAL MINING COMPANY'S 








Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade. ...., 


a Carefully prepared. 
Washington Building, New York. For Gas Makizig or 


Betz Building, Philadelphia. Heavy Steaming. 











Church’s Patent Trays. 


Reversible ; Strongest ; [ost Easily Repaired. | | 
Special Trays ~ on — | 


Jeffrey Elevating Machinery 


FOR HANDLING 


COAL, COKE, ETC. —_ 


DESIGNED TO SUIT THE CONDITIONS. 


COAL CRUSHERS. 

COAL HANDLING MACHINERY. 
SCREENS. 

POWER TRANSMISSION MACHINERY. . 


Address THE JEFFREY MFG. COMPANY, 


COLUMBUS, OHIO, U. S. A. 











obese bs 4 | 
553- $87 West ov Street, New York City. | 
e also Supply the Cheapest and Strongest 


Reversible Bolted Trayse 


IN THE MARKET. 
SEND FOR CIRCULARS. 


os mame natal | 


», =-an sy ana e 


* 4) im Th 











Bristol’s Recording | 
Ns PRESSURE —_ 
GAUGE. SEND | —— ss 
For ‘es. re- R F OR 
a CATALOGUE. 


accurate i "9 operation | One of the Jeffrey Shaking Screens. ~ 


| The Gas Engineer’s Laboratory Handbook, 
THE BRISTOL i. By JOHN HORNBY, F.1.C. _—_ Price, $2.50, 


b t to 
Waterbury, Conn. Orders may be sen 


suver Medal Paris Exposition, A. M. CALLENDER & CO., 32 Pine St., N. Y. 














Fully om peated. Send for 
reulars. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


a. Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know | 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 

















Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 





Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 








nn 
Second Edition. Price, $36 


A.M. CALLENDER & CO., 32 Pine Sr., N.Y. Crry. 


BINDER for the JOURNAL, 


For Sale by 











Price, $1.00. 


——————_ 
A. M. CALLENDER & CO., 32 Pine Street, N.Y. 








Epmunp H. McCuL.ovenr, Henry WHARTON, 


Assistant Secretary. 


Cuas. F. GopsHALL, 
Treasurer. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


H. C. ADAMS, 


President. Secretary. 





POoiInNTsS OF SHOIPYPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 








THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 


ELEVATING & CONVEYING 
log 


MACHINERY for HANDLING 

COAL, COKE, OXIDE, ETC, 
Machinery designed and erected to suit 
existing conditions and available space 


CATALOGUE UPON APPLICATION, 





oe 
PHILADELPHIA, LINK-BELT ENGINEERING CO. 


** Link-Belt*”? Breaker, 





THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and Pittshvnureaen, Pa. 











Coal Tar 


Genealogical Tree 





MR. IT. VINER CLARE EH, of London, Hmne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


ln the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 


limited number of copies in Colors, mounted on Linen, with Rollers. 





A. M. CALLENDER 





Price, $3.50. Orders may be sent to 


& CO., - - No. 32 Pine Street, New York. 
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DAVIS & FARNUM MEG. CO. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Oviice, R'm 18, Volean Bldg., 8 Oliver s', 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubulay, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


. Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


BAXTER & YOUNG, |4- E. BOARDMAN, C.E., JAMES T. LYNN, 
CONTRACTING AND CONSULTING | CORSulting and Contracting Engineer. | = Gag ENGINEER 


Particular attention given to Gas, Water and Electric 


GAS ENGINEERS. | Plants. Long and successful experience CONTRACTOR. 


with the problem and practice of 
a en ee Ir Filtration for Public Water Supply.| Wayne Bank Building, - DETROIT 
Artificial and Natural Gas Properties. BREVARD, N. C. CAS PROPERTIES PURCHASED. 


Artificial d Nat IG 
nese bcos Furatihed and Laid. Geo, Shepard Page’s Sons. 


























DAVID LEAVITT HOUGH, 











7AS PROPERTIES PURCHASED. 

cas Pnerms GAS MAGHINERY. ONSUlting Engineer 
OFFICE ; WAYNE COUNTY BANK BUILDING. Corresp&dence Solicited. conte ACTOR, 

Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. | 374 FIFTH AVE., N. Y. 








KERR MURRAY MANUFACTURING CO. 


Latest flesign Rotary —xhauster, —— 
—— With futomatic ffovernor, 


Single or Double-Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-Lifting Apparatus, Center Seal or Valve System Connections and Oxide Elevator 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc.; in Fact, All Classes of Ironwork for Benches. 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 
ALL SIZES OF STREET SPECIAL CASTINCS. 


Fo RTF WAYNE, IN D. 











D1 
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BARTLETT, HAYWARD & CO. 


BALTIMORE. MD. 


Triple, Double and Single-Lift Gasholders. 









































[ron Holder ‘Tanks, 2 CONDENSERS. ! 
ROOF FRAMES. 1 ih | Scrubbers, \s 
see eae ay Venainieigie| Bench Casting, 

BHAMS MS deerme? on stomce Tams. : 
PURIFIERS. eres! Boilers. | 


aaa == 


=~ 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOS! sUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


ALEX. C. HUMPHREYS, M.E., M. Inst. C, E. ARTHUR G. GLASGOW, M.E.,M.iInst.C.E. GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE | 


H U M Pp H REY S & G 4 ASG OW, | Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 

















BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
31 Nassau Street, London S.W., 
New York. Engiand. | GEORGE R. ROWLAND, 
Formerly with the Continental Iron Works. 
CONSULTING CAS AND ELECTRIC LICHT Oraughtsman and Constructing Engineer. 
Drawings, Specificati d Esti tu con 
ENCINEERS. Gaued dite walee denen ft anermn tenes 
atteution given to Patent Office drawings. 


PROPERTIES PURCHASED AND EXAMINED. Office, No. 245 Broadway, N. Y. City. 
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: R.D. WOOD & CO. 


‘ 400 CHESTNUT i PHILADELPHIA. 


e BUILDERS OF 


Cast Iron Pi pe.| Gasholders. 











: HEAVY LOAM ow Single, Double and Tripte Lifts, with or without Metal Tanks 
a Dunham Specials, PURIFIERS, CONDENSERS, 
9 
| LAMP POSTS, VALVES, ETC.. Cutler’s Patent Freezing Preventer for 
q Gas Power Plants with Producers. $ Holder Cups. 








ISBELL- PORTER CO., 


ENCINEERS- AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0Ffices- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. , 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 

















BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “DD” Retorts. 


ILLUMINATING GAS! FUEL GAS! The Gas Engineer's 


: THE LOOMIS PROCESS. "sen cctcck, 


Now in successful operation at Works of John Russell Cuttler Co., Turner’s Falls, Mass., 5 
and Henry Disston’s Son’s Saw Works, ~seak Ag Pa. By JOHN HORNBY, F.1.C. 


) The Cheapest Gas Generating System in the World. 
t Plans and Estimates Furnished. Price, $2.50. 


BURDETT LOOMIS, = s Hartford, Conn, | a.m. CALLENDEH & COs, 82 Pine St., N. Y. City. 
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THE STACEY MANUFACTURING C0, 


CONTRACTORS FOR THE ERECTION OF COMPLETE WORKS. 
GAS WORKS APPARATUS. 


GASHOLDERS 


WITH AND WITHOUT 


STEEL TANKS. 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT AND CAST IRON WORK. 
















EASTERN OFFICE: GENERAL OFFICES 
1051 & 1052 Drexel Building, CINCINNATI, O. 
Philadelphia, eg EEE ERR Pewee, weet Gl 








RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City 











ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC Lent WORKS. 


Correspondence with Gas Compan nte re xtendin a — their Plants respectfully 
sb Slt ates Fu 


1901 DIRECTORY 1901 


OF AMERICAN GAS COMPANIES. 


Price, - - - - - - $5.00. 


A. M. CALLENDER & co., - No. 32 Pine’ Street, New York. 











— pn 
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1842 = jelly & Fowler, = 1902 














LAUREL IRON WORKS. : 
Office, No. 39 Laurel Street, Philadelphia, Pa. | 





4 Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brookiyn, N. fY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











- The contract was completed and the 
Capacity Of Hoider, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations. Price, $3.00, 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 




















A.M. CALLENDER & CO., 32 Pine Street, New York City. 
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Establishea 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 


fh 














The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur 


moving the meter or replacing chased by the coin. 


any parts. 








av 


WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Coxr-respondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 


THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 











HORIZONTAL OR VERTICAL, IN CAPACITY RANCING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 
CONNERSVILLE BLOWER C0., Connersville, Ind. EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 


a se rae . — — 
ee Ree 2 * = . 
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NATHANIEL TUFTS METER CO,, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


the best facilities for manutac- METER PROVERS, PHOTOMETERS, STREET.LANTERNS, ETC., ETC. 


turing, is enabled to furnish re- 


mr woes Prepayment Gas Meters. 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 88 to 92 West, Jackson Boulevard. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc 

















~m=—_‘Perfect” Cas Stoves. —-_ 


~~ 7. Do You Want One 
game «601 these this year? 


We have built station meters 
in all sizes—from 4-foot to 
14-foot — satisfactorily. We 
(AA-Duild VOUS. . .. . . 


TEI E: 


Keystone Meter fo., 


ROYERSFORD, PA. 




















kPwPACIFIC AGENTS: 
WIESTER & CO., 22 Second Street, San Francisco, Cal. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. PRICE, : z onen. 
A. M. CALLENDER & CO. - - No. 32 Pine Street, N. Y. City. 
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| AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT (NET ERo. 


THEIR CONSTRUCTION Is SUCH THAT THEY MAY BE READILY 
4  READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc, 


a METERS REPAIRED__..» 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT_ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY. 
GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 











als 














al 























FACTORY AT ERIB, PA. 








THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 
DETROIT, MICH. 


ufacturers of.. 


GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watel 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Sulicited. 
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‘JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
559 West 47th Street, New York, ; 34 West Monroe Street, Chicago, 


Occupies this Space Every Alternate Week. 


THE WESTERN Gas 
CONSTRUCTION Co. 


NEW YORK OFFICE: 32 Pine St. FORT WAYNE, IND. 
GAS ENGINEERS AND MANUFACTURERS 


oF THE 


IMPROVED LOWE DOUBLE SUPERHEATER WATER GAS APPARATUS AND 
COAL CAS APPARATUS AND MACHINERY. 


ROTARY SCRUBBERS. 


SOLE BUILDERS IN THE UNITED STATES AND CANADA OF THE HOLMES *“*NEW” PATENTED. ALL SIZES, 200,000 TO 
5,000,000 CUBIC FEET DAILY CAPACITY. 


TOTAL DAILY CAPACITY OF THIS DESIGN IN USE, 
| ena ae O00 CUBIC FEET. 




















BUILT HORIZONTAL AND | 
VERTICAL 





IN USE FOR _ EXTRACTION OF. AM VI O N lA, CYANIDE AND BENZOL. 





